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ABSTRACT 


In March 1992, the General Design Memorandum and cost¬ 
sharing arrangements were finalized to allow construction 
initiation of the Guadalupe River Flood Control Project, 
including flood control and recreation improvements along the 
Guadalupe River in the city of San Jose, California. The project 
includes the following main features: 

• Construction of approximately 2.5 miles of flood 
control improvements consisting of a 2,900-foot underground 
channel bypass, channel widening, short sections of 
rectangular concrete channel, and gabion and concrete 
terrace bank treatments. 

• Construction of riverwalks and related recreation 
facilities. 

• Implementation of a riparian mitigation program. 

• Implementation of an anadromous fishery mitigation 
program. 

The State Water Resources Control Board (SWRCB), acting on 
its authorities, expressed concern that (1) project-related 
impacts and mitigation of riparian habitat lacked clarity and 
(2) anadromous salmonid spawning habitat potentially existed 
within the project reach. In response to this concern, the SWRCB 
has required that a Mitigation and Monitoring Plan be prepared as 
a condition for State Water Quality Certification under Section 
401 of the Clean Water Act. As a result, this Mitigation and 
Monitoring Plan is being finalized by the Corps of Engineers; 
Santa Clara Valley Water District; U.S. Fish and Wildlife 
Service; National Marine Fisheries Service; California Department 
of Fish and Game; and the California Regional Water Quality 
Control Board, San Francisco Bay Region. Project construction 
activities will directly affect 15.3 acres of riparian habitat 
and up to 25,190 square feet of potential anadromous salmonid 
spawning gravels. Other impacts include temporarily elevated 
instream temperatures, losses in anadromous salmonid stag^lng an<| 
resting areas, and losses in Shaded Riverine Aquatic Cover. 

Tables A-1 and A-2 list terrestrial and aquatic impacts and 
mitigation requirements and responsibilities. 



TABLE A-1 . SUMMARY OF PROJECT TERRESTRIAL IMPACTS, MITIGATION REQUIREMENTS. AND RESPONSIBILITIES. 


Tarraatrlai fmpacta 

NHdgatldrt 

Hoar Provided 

Responaibllity 

1. Losa of 15.3 acrea of riparian 
vegetation 

Mitigation for the reviaed FR/EIS mitigation 
plan, bank treatmenta, and recreation facilitlea 
raquirea the planting of 22.6 acrea of riparian 
vegetation. 

a. Avoid Impacta aa much aa poaaible. 

b. For unavoidable loaaea, plant 20.06 acrea of riparian vegetation between Coleman 

Avenue and Interatata 880. 

a. GDM 

b. COE/Mitigation 

Contractor (GDM) 



e. 2.4 acrea of riparian vegetation in newly created gablona, concrete terracee, and 
diaturbed areae adjacent to the river from Interetate 280 to Coleman Avenue. 

e. COE/Mitigation 

Contractor (GDM) 



d. Provide for mairttenance and monitoring of mitigation plantinge to eneure eucceea. 

d. SCVWD (GDM) 


TABLE A-2 . SUMMARY OF PROJECT AQUATIC IMPACTS, MITIGATION REQUIREMENTS, AND RESPONSIBILITIES. 


Aquatic tfhpecta 

Mldgetlbfi 


Aespohsibility 

1 . Loaa of potential apawning gravela 
within project area. 

Replacement of spawning gravel area. 

Estimated loss ranges from 13,600 sq ft to 

26,000 sq ft. Maintenance of gravel quantities. 

a. Avoid Impacts aa much aa possible. 

b. For unavoidable losses, place appropriate gravela within the river area (construction 
contractor). 

a. GDM 

b. COE/Const. Contractor 
(GDM) 



e. Provide for monitoring and maintenance of 26,000 sq ft of gravel surface within the 
project reach. 

c. SCVWD (AFMP) 



d. Potential construction of upstream water 'spreader dams* with appropriate gravels. 

d. SCVWD (AFMP) 

2. Potential loaa of fiah ataging |ir^::^.<i^'ti)i<ig 
areas within the project area. 

Replacement of iokind habitat witNn the 
project area. 

a. Avoid impacts as much as possible. 

b. For unavoidable losses, construct concrete low-flow channel areas with fich weirs 
providing staging areas. 

a. GDM 

b. COE/Const. Contractor 
(GDM) 

3. Project design could negatively affect 
anadromous fish passage within project 

areaa. 

Provide fish passage throughout the project by 
appropriate environmental engineering. 

a. Avoid impacta as much as possible. 

b. Design flood control improvements to preserve fish passage. 

a. GDM 

b. COE (GDM) 



c. Design potential gravel apreader dams so they will not block upstream fish passage 
during the appropriate time of the year. 

c. SCVWD (AFMP) 


d. Monitor and maintain fiah paaaage conditiona. 



































Aquatlo Impact* 

Mtlgatldn 

tlow Proirtdad 

ResponeibiNty 

4. Potential increaae in inetream water 
temperature ee a reeult of conatruction of 
the Recommended Plan. 

Minimixe inetreom temperature increoees above 
the preproject condition. 

a. Address Instream tamperature increases by avoiding riparian vegetation impact* as much 
as possible. 

b. If impacts cannot be avoided, the Recommended Plan provides an extensive mitigation 
planting program to replaee in-kind vegetation losses, including SRA. 

a. COE/Const. 

Contractor(GDM) 

b. COE/Mitigation 

Contractor (GDM) 



e. The project sponeor hee propoeed modifieatione to the exieting mitigation plan allowing 
for planting directly edjecent to the river/shoreline interfece erxl the planting of tall tree 
epecies et the top of banks to provide channel eheding. 

c. SCVWD (AFMP) 

6. Potential removal of much of the 
existing SRA habitat throughout the 
project ares. 

SRA habitat and features to compeneete for its 
loss will be provided within the project are*. 

e. Avoid Impects ae much as possible. 

b. For unevoidable loeeee, place riparian vegetation along riverbanks within the 

mitigation area, gabion planting areas, and adjscent-to-river plantings both inside anid 
outside the project area. 

a. COE/Const. Contractor 
(GDM) 

b. COE/Mitigation 

Contractor (GDM) 



e. The combination of low-flow channels, fish staging^^jijitSiii^ weirs, and gravel will provide 
cover for fish. 

c. COE/Const. Contractor 
(GDM) 



d. Cortcrete Celluler Met placement will Increese aquatic cover end prey specie* due to 
vegetetive regrowth between eections. 

d. COE/Const. Contractor 
(GDM) 




p -SCVVVffWMfl 


GDM - General Design Memorandum; SCVWD - Santa Clara Valley Water District; AFMP - 
Anadromous Fisheries Mitigation Plan (COE/SCVWD Addition to GDM); COE-Corps of Engineers 


















In year 10 of the project, the Corps of Engineers, the 
resource agencies, and the Santa Clara Valley Water District 
will meet to review the success of all terrestrial and aquatic 
mitigative measures. At that time one of the following 
conclusions will be derived for each measure by written 
consensus of the resource agencies: 

1. The mitigation measure has met the success criteria, and 
no further monitoring is necessary. 

2. It is not conclusive that the mitigation measure has met 
the success criteria, and monitoring will continue. A new 
monitoring period will be negotiated at that time. 

3. The mitigation measure has not met the success criteria, 
and corrective measures are required. Corrective measures will 
be negotiated at that time. 

Figure A-1 displays the methodology of these actions during the 
year-10 evaluation period. 


AGENCY REVIEW 
(USFWS, NMFS, CDFG, RWQCB) 



( 1 ) 


FIGURE A-1. METHODOLOGY FOR YEAR 10 MITIGATION EVALUATION. 
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GUADALUPE RIVER PROJECT 
SANTA CLARA COUNTY, CALIFORNIA 

FINAL MITIGATION AND MONITORING PLAN 


CHAPTER I 
INTRODUCTION 


This Final Mitigation and Monitoring Plan has been 
developed to fulfill a conditional requirement for Water Quality 
Certification under Section 401 of the Clean Water Act. This 
plan summarizes the impacts caused by the Corps of Engineers 
Guadalupe River Project to existing riparian and fisheries 
resources and specifies mitigative and protective measures. The 
responsible management agencies involved are the Corps of 
Engineers, Sacramento District, and the Santa Clara Valley Water 
District (SCVWD), the non-Federal sponsor for the Guadalupe 
project. The Corps of Engineers will be responsible for 
minimizing the impacts to the existing riparian and anadromous 
fisheries habitat during construction and for protecting newly 
planted or constructed mitigation features during the first 
3 years after final acceptance of constructed features. The 
SCVWD will then be responsible for preserving and protecting in 
perpetuity, or until termination of this agreement, the natural 
and riparian resource values of the mitigation lands. 
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CHAPTER II 


EXISTING ENVIRONMENTAL RESOURCES 


INTRODUCTION 

From a distance, the Guadalupe River appears as a sinuous 
ribbon of vegetation through downtown San Jose. The project 
reach possesses a significant canopy of streamside vegetation 
(riparian habitat) consisting of Fremont cottonwood, black 
walnut, willow, box elder, and sycamore. The riparian corridor 
along the Guadalupe River is perceived as an attractive amenity 
and is home to many species of wildlife. Within the project 
reach, the riparian corridor historically was much wider; 
however, due to urbanization, commercial and residential 
structures now dominate the river's edge. Dams upstream have 
altered the river's flow regimen so the river is no longer free 
flowing. Low flows of less than 25 cubic feet per second (cfs) 
are prevalent most of the year. In the dry season of a normal 
rainfall year, flows typically are 0 to 5 cfs. Flows are higher 
and fluctuate sharply during the winter months when most 
precipitation occurs. Steelhead and salmon have been known to 
spawn in the river when flows are sufficient. However, normal 
baseline conditions do not presently favor salmonid spawning as 
water diversions for irrigation and flood control have rendered 
stream conditions inadequate. 

Figure II-l shows the Guadalupe River and its major 
tributaries (Los Gatos and Guadalupe Creeks). These streams 
originate on the eastern slopes of the Santa Cruz Mountains and 
drain an area of about 146 square miles before entering the 
southern portion of San Francisco Bay near the town of Alviso. 


TERRESTRIAL RESOURCES 

The riparian vegetation along the Guadalupe River, one of 
the last remaining riparian corridors in the Santa Clara Valley, 
was much more extensive before urbanization and construction of 
flood control projects. Approximately 32 acres of riparian 
vegetation remains within the project area. The vegetation 
along the river is classified as Great Valley Mixed Riparian 
Forest. This is a tall, dense, winter-deciduous, broadleafed 
riparian forest (GRP EIR). Of the 3,691 trees greater than 
2 inches in diameter within the project reach, 76 percent are 
native and include (from most to least abundant) Fremont 
cottonwood, box elder, black walnut, willow, sycamore, and 
elderberry (Harvey and Stanley, 1986). Plates 1, 2, 3, and 4 
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accurately display estimations of riparian vegetation resources 
within the area of Construction Contract 1. (As Construction 
Contracts 2 and 3 near design completion, additional vetettion 
mapping and more accurate estimates of project impacts will be 
completed, and copies will be added to the appendixes of this 
document and furnished to appropriate resource agencies). 

The species of wildlife along the river depend upon the 
riparian vegetation community to provide water, cover, 
temperature moderation, food supply, and breeding areas. 
Riparian areas are known to be the most productive of habitats 
for wildlife. A wildlife census of the project area identified 
56 wildlife species of birds, including willow flycatchers and 
yellow warblers, which are State-listed "species of special 
concern” in California. Mammals included opossum, ground and 
fox sc[uirrels, botta's pocket gopher, muskrat, raccoon, and 
striped skunk (Harvey and Stanley, 1986) 


AQUATIC RESOURCES 
Wetlands 


Wetlands are lands where saturation with water is the 
dominant factor determining the nature of soil development and 
the types of plant and animal communities living in the soil and 
on its surface. Wetland areas within the Guadalupe River 
Project include submergent, palustrine emergent, and forested 
palustrine vegetation habitats. (Forested palustrine wetlands 
are addressed as riparian vegetation in the previous section.) 


includes .cattails, .bulrush^ sedge, ispp* 

• Submersed Aquatic Vegetation 


Various phytoplankton species, including algas, diatoms, 
and aquatic macrophytes, are within the project area. 


• Shaded Riverine Aquatic (SRA) Cover 


The Guadalupe River presently contains extensive SRA type 
habitat throughout the project area. SRA habitat provides 
appropriate instream environments for aquatic species and is 
defined as the aquatic area along the edge of the river where 
the adjacent bank is composed of natural materials and supports 
riparian vegetation which overhangs or protrudes into the water. 
Figure II-2 below illustrates typical SRA habitat. 
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MEAN WATER SURFACE 



SHADED RIVERINE AQUATIC COVER 


FIGURE II-2 . SHADED RIVERINE AQUATIC 
COVER HABITAT (SRA). (USFWS, DeHaven, 
1989 ) 


These natural banks are often uneven and irregular with 
depressions, cavities, crevices, or vertical faces. The 
vegetation overhanging and within the water usually 
substantially shades the water during the day. This vegetation 
consists of tree trunks, roots, logs, branches, twigs, vines, and 
leaves, either living or dead. Dead material is primarily trees 
and shrubs which have fallen into the water from the adjacent 
banks. 

Fisheries 


This drainage supports at least 16 (8 native) species of 
fishes (Leidy 1984; Habitat Restoration Group 1991a, 1991b), 
including Chinook (king) salmon {Oncorhynchus tshawytscha) and 
steelhead {Oncorhynchus mykiss ). Table II-l lists the fish 
species found in the system. The Guadalupe River, however, is at 
present marginal habitat for anadromous salmonids due to the 
combination of low streamflows, barriers to upstream migration, 
and high instream water temperatures resulting from construction 
of water diversion structures in recent years. 




TABLE II-l . FISH SPECIES FOUND IN THE UPPER GUADALUPE RIVER AND 
TRIBUTARIES (As determined from Leidy (1984), Ulmer (1988), 
Habitat Restoration Group (1991a,b) and Draft Planning Aid 
Letter for Upper Guadalupe River, FWS, September 1991). 


NATIVE SPECIES 


CoHoon Naae 

Scientific Name 

Lamprey 

Lampetra sp. 

Rainbow trout 

Oncorhvnchus mykiss 

Chinook salmon 

Oncorhynchus tsawytscha 

Hitch 

Layinia exilicauda 

Sacramento squawfish 

Ptychocheilus lucius 

Prickly sculpin 

Cottus asper 

Riffle sculpin 

Cottus qulosus 

California roach 

Hesoeroleucus symmetricus 

Sacramento sucker 

Cateostomus occidentalis 

NONNATIVE SPECIES 

Common Naoe 

Scientific Name 

Goldfish 

Carassius auratus 

Carp 

Cyprinus carpio 

Brown bullhead 

Ictalurus nebulosus 

Mosquitofish 

Gambusia affinis 

Green sunfish 

Lepomis cyanellus 

Pumpkinseed 

Lepomis gibbosus 

Largemouth bass 

Micropterus salmoides 


The San Francisco Bay area originally had a fairly diverse 
assemblage of native fish species. Within streams, diversity 
increased downstream as species were progressively added in 
response to an increased variety of downstream microhabitats. 

The fast-water habitats of headwaters could still be found in 
scattered downstream riffles, but large, slow pools offered new 
conditions suitable for many current-intolerant species. 

The urbanization of the valley floor has resulted in 
channel modifications for flood control in low-land areas and 
construction of reservoirs and water diversions in headwater 
areas. Declines in water quality and quantity have resulted in 
severe depletion of native species, especially on the valley 
floor. Scoppettone and Smith (1978) and Aceituno, et al (1976) 
documented the extensive losses of native fish species in 
Alameda and Coyote Creeks, and Leidy (1984) documented losses 
throughout the bay area. No fish species in the South Bay area 
is officially listed as rare or endangered, but many, especially 
low-land species, are extremely depleted throughout their range. 
One bay area fish, the thicktailed chub {Gila crassicauda) is 
now extinct, and another, the Sacramento perch {Archoplites 
interruptus ), is being considered for State listing as rare, 
because of rarity within its native range. 
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Steelhead (Oncorhynchus mykiss) and salmon (O. spp,) once 
were common in bay area streams, but streamflow and water 
quality declines, as well as flood control and diversion 
structures as barriers, have reduced or eliminated most runs. 

Now regular runs in the South Bay may occur only in Coyote, San 
Francisquito, and Alameda Creeks. 

The Guadalupe River watershed, relatively dry and 
intermediate in size, originally contained seven to eight fish 
species, including steelhead (Leidy 1984). All original species 
still exist in the watershed, although rainbow trout are 
probably restricted to headwaters, and runs of steelhead 
(anadromous rainbow trout) may no longer occur. It is 
speculated that King salmon (O. tshawytscha) may not be native 
to South Bay streams, but are due to smolt releases into the bay 
and delta by the Department of Fish and Game. King salmon now 
ascend and spawn in some South Bay streams, including the 
Guadalupe River and Coyote Creek. 

Reports of anadromous salmonid migration and spawning have 
been reported as recently as 1986 by California Department of 
Fish and Game (CDFG) surveys and by The Habitat Restoration 
Group. Adult Chinook salmon were sighted in the lower reaches 
of the project area in November of 1986 and 1987 (Ulmer 1988). 
Spawning redds were documented by both CDFG (Ulmer 1988) and The 
Habitat Restoration Group (1991a). 

Although none have been recently documented, steelhead were 
likely to have been present historically in the Guadalupe River 
as they were in other local streams which enter south San 
Francisco Bay (Leidy 1984; Ulmer 1988). Documentation of salmon 
or steelhead activity in the Guadalupe River has apparently not 
been attempted since 1987. 

Salmonid spawning is presently thought not to occur 
upstream from Canoas Creek to the percolation ponds located near 
Branham Lane because water discharges from the ponds are low and 
intermittent. During the last few years of drought, many 
sections of these reaches were dry through most of the year. 
These reaches are thus not presently suitable habitat for 
salmonid spawning and rearing. Low streamflows combined with 
sediment runoff from the earthen dams of the percolation ponds 
have recently caused poor water conditions for salmonid 
spawning. Furthermore, in recent years the temperatures of 
water discharged from the percolation ponds are often above 
64-75 ®F throughout much of the year. These temperatures are 
generally well above those required for egg survival and 
frequently exceed levels required for juvenile rearing. 

Another problematic condition for anadromous salmonids is 
the competitive advantage of now-abundant nonnative fish species 
inhabiting the Guadalupe River. Able to better survive the 
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diminished conditions within the project area, these species 
consume large quantities of macroinvertebrate prey species and 
become predators of juvenile salmonids. 

Instrezun Flow 


Most of the base flow runoff in Guadalupe River is captured 
by Almaden, Guadalupe, and Calero Reservoirs. Water releases 
from the reservoirs and from the Water District Almaden pipeline 
maintain perennial stream habitat downstream on Guadalupe Creek 
to Los Capitancillos percolation ponds along Coleman Avenue and 
on Guadalupe River upstream of Branham Lane. The regulated 
flows are in percolation ponds and in the streambed in 

the Blossom'Hill area. Little or no summer flow existed for 
much of the streambed downstream of Hillsdale Avenue until 
recent years. Los Gatos Creek, the major tributary to Guadalupe 
River, historically carried runoff comparable to the Guadalupe 
River, as Los Gatos Creek drains moister portions of the Santa 
Cruz Mountains. However, the runoff in Los Gatos Creek is also 
regulated, especially by Lexington Reservoir, and its summer 
flows are used for percolation far upstream of its confluence 
with Guadalupe River. Summer streamflows throughout most of the 
lower Guadalupe River were very low or intermittent and, until 
recently, were heavily influenced by storm drain runoff. 

Presently Canoas Creek contributes almost all of the summer 
streamflow to lower Guadalupe River. Ground-water pumping 
associated with the cleanup efforts by IBM and Fairchild 
Semiconductor Corporations contributed in excess of 10 cfs of 
water during the 1986 and 1987 survey years, making the 
Guadalupe River one of the best-watered streams in the urban bay 
area at the time. This input of good quality water was sharply 
reduced, however, in 1989, 1990, and 1991 (2-4 cfs, water year 
1991 averages. Figure II-3), when much of the treated well water 
was used at construction sites, rather than discharged; river 
streamflows in summer were mostly less than 2 cfs. 

Fairchild Semiconductor has plans to apply to the Regional 
Water Quality Control Board to halt its ground-water cleanup 
operations. Also, there is currently a proposal to further 
purify IBM discharge to make it suitable for use as drinking 
water. If this proposal is approved, discharge from IBM into 
Canoas Creek would be halted by the end of 1992. Although IBM 
cleanup efforts are expected to continue for 8 to 10 years and 
Fairchild Semiconductor 3 to 4 years, flows in the Guadalupe 
River below Canoas Creek will likely soon be reduced and could 
be sharply reduced. If streamflow is not maintained by other 
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sources, salmonid habitat in the lower reaches will be reduced 
and fish passage will become more dependent on intermittent 
rainfall events. 

Instrezun Fisheries Substrate 


The clay/silt banks of the incised channel of the lower 
Guadalupe River do not contribute any gravels or other coarse 
substrate to the channel bottom. This, along with the long 
distance that coarse substrate must travel from the rockier 
headwaters through the low gradient valley floor, has resulted 
in a scarcity of gravels and larger natural rocks on the channel 
bottom. This scarcity, in general, becomes progressively worse 
downstream to the downtown area. Downstream of the confluence 
of Los Gatos Creek, substrate improves due to the historic 
addition of gravels and cobbles from wetter, steeper Los Gatos 
Creek watershed. In the Guadalupe River, much of the coarser 
substrate in the urban area consists of variously-sized chunks 
of concrete, especially near some bridges. 

An instream study by The Habitat Restoration Group (1986 
and 1987) evaluated fisheries substrate potentials within and 
adjacent to the project area. They found that, because of the 
low gradient along most of the lower stream channel, the easily 
incised clay/silt banks, and the concentration of most of the 
elevation drop in a few riffles (especially at and downstream of 
bridges), 70 to 80 percent of stream length occurred as pools 
and runs. The surveyed segments varied considerably in 
percentage of channel within the different habitat categories, 
but pools were the dominant habitat in all segments (making up 
38 to 76 percent of the stream section). Throughout areas 
surveyed within the Guadalupe River, stream sections with the 
highest percentage of pool and pool/run areas were West Virginia 
Street to Willow Street, Willow Street to Alma Street, and 
Highway 880 to Highway 101, where slow-water habitats made up 
76, 79, and 71 percent, respectively. The remaining four stream 
sections, including the project area, had totals of 24 to 27 
percent riffle/run and riffle habitat. Under the high-flow 
conditions prior to 1989, most of the riffle/run and riffle 
habitat was deep enough to be utilized by fish. A return to 
conditions which existed prior to the IBM cleanup would result 
in much of the riffle habitat becoming too shallow for most fish 
species, under most conditions except very wet years. 

More specific to project areas, the California Department 
of Fish and Game found 183 spawning redds between Brokaw Road 
and Coleman Avenue in 1986. It did not distinguish whether 
redds were from steelhead or salmon. Table II-2 sl^ows spawnlh^ 
habitat utilization of the project area during the 1986-87 
spawning season. 
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TABLE 11-2 . SPAIMING HABITAT UTILIZATIOM OF THE OJADALUPE RIVER BY STEELHEAD AND SALHON IH WIHTER, 1966-87. 


Streaa Section 

Spawning 

Riffles 

Spawning 

Patches 

Spawning 

Depressions 

Hwy 880 to Hedding St. 

2 

4 

10 

Hedding St. to Taylor St. 

7 

20 

53 

Taylor St. to Coleman Ave. 

5 

17 

56 

Coleman Ave. to St. John St. 

2 

- 

25 

St. John St. San Carlos St. 

1 

- 

11 

San Carlos St. to Hwy 280 

1 

1 

1 

TOTALS 

18 

42 

156 

Note: Consultant Survey (Alley/Smith) 


A study by Beak Consultants Inc. for the Corps of Engineers 
in November 1991 (Appendix A) found approximately 25,000 square 
feet of spawnable gravels scattered throughout the project area. 
Figure II-4 displays the location of existing anadromous salmonid 
spawning gravel within the project area. Table II-3 contains 
estimations of gravel quantities and placement. 

Water Quality 

The pumping of ground water into the Guadalupe River has 
assisted in the elevation of streamflows over the last few years 
(i.e., 1986-87). Artificially high streamflows in 1986 and 1987, 
including those from pumping operations, provided deep, fast- 
water riffles and runs for feeding. However, due to the stable 
nature of ground-water temperatures (approximately 65 ®F), 
increases in flows have tended to elevate instream temperatures 
during critical periods for salmonids, thus proving of little 
benefit. (See Chapter VIII.) Table II-4 provides average 
temperatures for areas within the project reach as provided from 
the study completed by The Habitat Restoration Group. 
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II-4. ANADROMOUS SALMONID SPAWNING GRAVELS WITHIN THE PROJECT AREA. 


are cross-referenced to locations #1-13 in Table II-3 





































TABLE 11-3 . ANADROMOUS SALMONID SPAWNING SUBSTRATE WHTHN 


tocatlmi$ 

1. Hwy 280 to Woz Way Bridge (827 lin ft) 

2. Under Woz Way Bridge (112 lin ft) 

3. Woz Way Bridge to San Fernando Bridge (2717 lin ft) 

4. San Fernando Bridge to Santa Clara Bridge (757 lin ft) 

5. Santa Clara Bridge to Saint Jcdin St. Bridge (812 lin ft) 

6. Saint John Bridge to New Julian St. Bridge (627 lin ft) 

7. New Julian St. Bridge to Old Julian St. Bridge (406 lin ft) 

8. Old Julian St. Bridge to So. Pacific Railroad Bridge (983 lin ft) 

9. So. Pacific Railroad Bridge to Coleman Ave Bridge (760 lin ft) 

10. Coleman Ave. Bridge to Hobson St. Bridge (1216 lin ft) 

11. Hobson St. Bridge to Taylor St. Bridge (892 lin ft) 

12. Taylor St. Bridge to Hedding St. Bridge (1952 lin ft) 

13. Hedding St. Bridge to Hwy 880 (1763 lin ft) 


AREAS. 


Aitadrotnotts QBsLby B«dgCo«i>MHante 

Gravel area too small for spawning 

200 sq ft of potentially spawnable gravels exists around bridge colunms 

500 sq ft of potentially spawnable gravels exists around Auzerais Bridge columns 

4,000 sq ft of potentially q>awnable gravel exists within 150 feet of San Fernando Bridge 

700 sq ft of potential spawnable gravel exists around Saint Jcdm St. Bridge columns 

5,000 sq ft of potentially q>awnable gravels exists under New Julian St. Bridge 

700 sq ft of potentially spawnable gravels exists within area 

2,750 sq ft of marginally spawnable gravels due to sedimentation exists within area 

• 650 sq ft of potentially ipawnable gravels exists at the So. Railroad Bridge 

• 4,000 sq ft of potentially spawnable gravel exists at the Coleman Bridge under the west abutment 

• 2,500 sq ft of potentially spawnable gravels exists at the Coleman Bridge under the east abutment 

• 20 sq ft of potentially spawnable gravel exists in pockets below the Coleman Bridge 

• 100 sq ft of potentially spawnable gravel exists below these pocket areas 

• 400 sq ft of potentially q>awnable gravels exists on the inside bend of a lateral scour pool 

• 200 sq ft of potentially q>awnable gravels exists upstream of Hobson St Bridge 

• 20 sq ft of potentially i^awnable gravels exists in pockets downstream of Hobson St. Bridge 

• 350 sq ft of potentially q>awiuible gravels exists downstream in pocket areas 

• 200 sq ft of potentially spawnable gravels exists upstream of the Taylor Street Bridge 


• 900 sq ft of potentially spawnable gravels exists downstream of the Taylor St. Bridge 

• 1,000 sq ft of potentially spawnable gravels exists below the pool currently existing within this 
reach. 

• 200 sq ft of potentially spawnable gravels exists 50 feet upstream of the Hedding St. Bridge 


1,000 sq ft of potentially spawnable gravels exists 100 yards upstream of the concrete apron of the 
sewer/storm drain 





























TABLE 11-4 . RECORDED TBR>ERATURES OF COMBINED HIGH FLOUS (PiMpir^ and natural runoff) OF 1986 WITHIN 
PROJECT AREA. (The Habitat Restoration Groi^i, 1986-87). 


Site 


Dates 

Temoeratures 

St. John St. 

13 

Aug 

86 

71 

"F 

a 

1625 


7 

Aug 

- 13 Aug 86 

67 

“F 

- 

74 “F 


8 

Sep 

86 

69 

“F 

a 

1515 


13 

Aug 

- 8 Sep 86 

66 

“F 

- 

72 “F 


11 

Oct 

86 

67 

"F 

a 

1525 


8 

Sep 

- 11 Oct 86 

60 

"F 

- 

69 “F 


30 

Jun 

87 

73 

*F 

a 

1450 

Coleman Ave 

5 

Sep 

86 

70 

*F 

a 

1125 


8 

Sep 

86 

70 

“F 

a 

1500 


5 

Sep 

- 8 Sep 86 

66 

“F 

- 

72 "F 


11 

Oct 

86 

67 

“F 

a 

1500 


8 

Sep 

- 11 Oct 86 

57 

"F 

- 

73 “F 

Highway 880 

7 

Aug 

86 

74 

"F 

a 

1630 


13 

Aug 

86 

75 

"F 

a 

1650 


7 

Aug 

- 13 Aug 86 

67 

"F 

- 

77 "F 


8 

Sep 

86 

71 

"F 

a 

1445 


13 

Aug 

- 8 Sep 86 

65 

"F 

- 

76 "F 


11 

Oct 

86 

64 

"F 

a 

1440 


8 

Sep 

- 11 Oct 86 

61 

“F 


72 “F 


Table II-5 proviiies temperature data for the 1991-92 season. 


TABLE 11-5 . RECORDED TEMPERATURES WITHIN PROJECT AREA DURING 1991 AND 1992 (USGS, 91-92). 


Site 

Dates 

TenDeratures 

uses Gaging Weir 

5 Jul 91 

79 “F a 1400 

Lower Guadalupe River 

13 Aug 91 

73 “F a 1100 


9 Oct 91 

66 "F a 1150 


8 Nov 91 

60 "F a 1215 


10 Dec 91 

52 “F a 1100 


9 Jan 92 

48 “F a 1215 


12 Feb 92 

55 “F a 1500 


5 Mar 92 

58 “F a 1130 


8 Apr 92 

66 °F a 1445 


Water temperatures throughout the project area average 
57 ®F to 77 ®F for much of the spring and summer seasons. 
Downstream of Highway 280, increases in water temperatures are 
due to the more open riparian canopy. Spring, summer, and fall 
temperatures recorded during the high flows of 1986 and more 
typical flows of 1991-92 remained higher than those tolerated 
for long-term steelhead survival. Table II-6 presents the 
temperature preferences of existing species. 
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TABLE 11-6 . CQNPARISON BETUEEN EXISTING SPECIES APPROPRIATE TEMPERATURE PREFERENCES (Fahrenheit). 


Species Optisua Migration Spawning Egg Upper Lethal 



Range 

Range 

Range 

Incubation 

Limit 

Chinook salmon 
(spring run) 

45-58 

38-56 

42-51 

41-58 

77 

Rainbow trout 

54-66 


36-68 

55 

85 

Steelhead 

45-58 


39-45 

50 

75 

Largemouth bass 

71-85 


60-61 

65-71 

91 

Punkinseed Sunfish 

88 


68 

81 

88 

Carp 

60-96 


59-67 

68-77 

98 

Brown Bullhead 

95 


70 

69-77 

95 

Squawfish 

61-76 



65 

85 

Sucker 

53-71 




86 


NOTE: Inforaation froa Fisheries Handiook of Engineers Requiresents and Biological Criteria, Milo C. 
Bell, 1986_ 


Steelhead juveniles potentially remain in stream 
environments for a much longer time than salmon juveniles. 
Although steelheaci may enter the ocean in their first year, for 
maximum ocean survival the species recjuire stream rearing 
environments for at least the first year of life. Where habitat 
is adequate, some juveniles remain in stream environments for 
2 or more years prior to smolting to the ocean. This 
re(}uirement for longer duration in stream environments probably 
accounts for the lack of steelhead sightings during 1986-87. 

High turbidities, high water temperatures, and generally low 
abundance of macroinvertebrates would probably have allowed 
summer rearing of a relatively low number of steelhead, if any. 
Juvenile Chinook salmon, on the other hand, can migrate out of 
the river in the spring before water temperatures become a 
problem; however, under current flow conditions, spawning 
temperatures would probably not be appropriate. 

Figure II-5 displays current stream temperature trends 
within the Guadalupe river. Although temperatures from November 
1991 to March 1992 were within the optimum range for salmonids, 
average flows are not conducive for survival. (See Table II-6.) 

In 1986 dissolved oxygen levels were high because the 
abundant streamflow provided for mechanical aeration and for 
dilution of organic wastes and other oxygen-demanding 
substances. A return to intermittent or low streamflows present 
before the IBM cleanup would result in poor aeration, oxygen 
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FIGURE II-5. RECORDED GUADALUPE RIVER TEMPERATURES 1991-92. 


GUADALUPE RIVER TEMPERATURE 


uses GAGING WEIR 



iTOL 91 ACX3 91 OCT 91 MOV 91 DEC 91 CAN 92 FEB 92 MXR 92 APR 92 

DATE OP MEASUREMENT 

_g_ INSTREAM TEMPERATURES 1991-92 (USGS) 

HIGH FLOWS OP 19 86 (THRG) 




depression due to undiluted storm drain inputs, and possibly 
wide oxygen level fluctuations associated with algal blooms at 
unshaded sites. Abundant trash at many of the urban sites 
represents a visual impact, but did not represent a problem for 
aquatic life in 1986, since the abundant flows could dilute 
oxygen-demanding substances and small toxic inputs. 

Benthos 


The natural stream channel provides suitable habitat for 
numerous acjuatic organisms. The dense mats of algae, stems and 
leaves, undersides of stones, and pools of slow-moving water 
provide living spaces for ac[uatic organisms. A diverse benthic 
community exists in this reach of the Guadalupe River. Many 
invertebrates, in both larval and adult forms, may be found 
throughout the Guadalupe River. Species within the benthic 
community range in size from microscopic to 2 inches in length. 
As a group, benthic animal life performs many ecological 
functions. 
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CHAPTER III 


PROJECT DESCRIPTION 


INTRODUCTION 

The project reach of the Guadalupe River extends from 
Interstate 280 to Interstate 880. The flood control project to 
be constructed is the plan recommended in the December 1991 
General Design Memorandum (GDM). This plan is consistent with 
the flood control objectives of the 1985 Feasibility Report/ 
Environmental Impact Statement and recreational objectives 
locally developed for the Guadalupe River Park Plan. 

Protection from the 100-year flood will be provided by 
channel improvements consisting of (1) one-sided widening of the 
channel; (2) trapezoidal channels with gabion side slopes; 

(3) concrete and gabion retaining walls; (4) upstream and 
downstream extensions to an existing box culvert bypass, and 
(5) replacement, removal, or modification of selected bridges. 

For the reaches armored with concrete or cellular concrete mat 
(CCM), a low-flow channel will be provided in the main channel to 
facilitate fish passage. 

The project is divided into three separate construction 
contracts to be awarded between 1992 and 1995. Mitigation 
measures to be incorporated into these construction contracts 
include low-flow channels in all armored reaches to provide fish 
passage, design and operation of a secondary channel to avoid 
impacts to anadromous fishes and improve riparian habitat 
quality, weir and/or baffle structure placement within low-flow 
channels to provide resting areas for anadromous salmonids during 
migration, and construction measures to avoid unnecessary 
vegetation removal during construction activities. Most 
mitigation requirements (see Chapter VII, Compensatory Riparian 
Mitigation Plan, and Chapter VIII, Fishery Mitigation Plan) will 
be accomplished in two mitigation contracts. Plate 5 shows the 
plan for the Guadalupe River Project. Table III-l summarizes the 
specific features of the recommended plan by reach and individual 
construction contracts. Construction contracts are discussed 
below. 


CONTRACT 1 

Contract 1 includes the construction of channel improvements 
and recreational facilities from the downstream project limit, 
near Interstate 880 (Station 60+00), upstream to the vicinity of 
Redding Street (Station 77+60). The first mitigation contract. 
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TABLE FEATURES OF CONTRACTS AND MITIGATION 



INTERSTATE HIGHUAT 680 TO HEDDING STREET (1738 tin ft) 

tOCRttOK 

coNsmiorroii coNTkAcr i 

HITIGATIOM EEATURES 

West Bank 

Excavated bank with 1V:10H side slope and a 260* to 360*foot-wide 
bench with mounds, and secondary channel. 

Phase 1 

West bank * Plantings 205 feet wide and 
secondary channel located in excavated bench 
Hedding St. to 1-880; 

East bank - Plantings 30 feet wide from 

Hedding St. to Brokaw Rd. 

East Bank 

Natural bank. 

NA 

Invert 

Natural and earth invert with grade control structures, except CCM 
under 1-880 Bridge. 

Low-flow channel with baffle structures for 
instream fisheries impacts. 

Maintenance Roads 

Along excavated bench on left bank through reach. 

NA 

Bridge Relocations 

Hedding St. - extension (new span). 

NA 

Utility Relocations 

Relocation of two underground utility lines to a deeper level. 

Current aboveground concrete structures will 
be removed and replaced with plantings of 
riparian vegetation. 


REDOING STftEET TO TAttOR mm (2067 tfiT ft) 

LOCATION 

CONSTRUCTION CONTRACT 2 

MITIGATION FEATURES 

West Bank 

Excavated bank with 1V:10H side slope, a 260 to 360-foot-wide bench 
with mounds, and secondary channel. 

Phase 2 

West Bank - Plantings 205 feet wide and 
secondary channel in excavated bench. 

Avoidance of impacts to vegetation as much as 
possible. 

East Bank 

Natural bank. 

NA 

Invert 

Natural and earth invert except CCM under Hedding St. Bridge. 

Low-flow channel with baffle structures for 
instream fisheries impacts. 

Maintenance Roads 

Along excavated bench on left bank through reach. 

NA 








































TABLE I11-1 . (Continued) FEATURES OF CONTRACTS AND MITIGATION 


TAYLOR STREET TO COLEMAN AVENUE C2t27 Lin ft) 

LOCATION 

construction CONTRACT Z 

MITIGATION fEATURES 

West Bank 

Excavated bench with 1V:10H side slope, a 260 to 360*foot*wide bench 
with mounds. 

Phase 2 

Plantings 205 feet wide and secondary channel 
in excavated bench on left bank. 

East Bank 

Natural bank. 

NA 

Invert 

Natural and earth invert except for CCM under and downstream of 

Coleman Ave. Bridge. 

Low-flow channel with baffle structures for 
instream fisheries impacts. 

Maintenance Road 

Along excavated bench and 12 feet above bench. 

NA 

Bridge Relocations 

Taylor St. - Demolish and replace with State Route 87 flyway. 

Hobson St. - Demolish 

NA 



LOCATION 

CONSTRUCTION CONTRACT 2 

MITIGATION FEATURES 

Channel 

Trapezoidal channel. 

Bottom width - 70-155 feet 

1V:2-1/2H side slope 

Right bank has smooth curved gabion terraces. 

Left bank has undulating gabion terraces through reach. 

Riparian plantings within some gabion 
structures. 

Invert 

CCM protection. 

Low-flow channel with baffle structures for 
instream fisheries impacts. 





Maintenance Roads 


Along left bank (mid-slope) with access to invert. 


NA 




































TABLE II1-1 . (Continued) FEATURES OF CONTRACTS AND MITIGATION 


SPTC RAILROAD BRIDGES TO NEW miAN STREET (1099 Ho ft) 

location 

construction CONTRRCr 3 

mitigation features 

West Bank 

Gabion and concrete terraces with gabion infill at New Julian St. Bridge 
transition to gabion terraces downstream. 

Riparian plantings within some gabion 
structures. 

East Bank 

Gabion and concrete terraces with gabion infill at New Julian St. 

Bridge. 

Riparian plantings within some gabion 
structures. 

Invert 

CCM under New Julian St. Bridge. Natural invert transitioning to earth 
downstream of SPTC #4. 

Low'flow channel with baffle structures for 
instream fisheries impacts. 

Bridge Relocations 

New Julian St. - No Modification. 

Old Julian St. ■ Demolish. 

NA 

Maintenance Roads 

Continuous at toe of slope along left bank. 

SPCT #1, #2, #3 - Demolish 

SPCT #4 - Replace 

NA 


MEW miAN STREET TO SANTA CLARA STREET (1451 Un ft) 

LOCATION 

CONSTRUCTION CONTRACT 3 

MITIGATION FEATURES 

West Bank 

Natural bank except at New Julian St. Bridge which has gabion 
terraces with concrete terrace with gabion infill. 

Riparian plantings within some gabion 
structures. 

East Bank 

Excavated bench with 1V:10H side slope with mounds. Width varies 
from 15-230 feet. Side slope above excavated bench is 1V:3H. 

Concrete terrace with gabion infill at Santa Clara St. Bridge. 

Gabion mattress along right bank at confluence with Los Gatos Creek. 

Riparian plantings within some gabion 
structures. 

Invert 

Natural downstream of Santa Clara St. except for CCM downstream of 

Santa Clara St. and upstream of New Julian St. 

Low-flow channel with baffle structures for 
instream fisheries impacts. 

Bridge Relocations 

St. John St. - Demolish. 

NA 

Maintenance Road 

Right bank on excavated bench and on top of right bank. 

NA 

Other 

Confluence with Los Gatos Creek (downstream of Santa Clara St. on 
left bank). 

NA 











































TABLE II1-1 . (Continued) FEATURES OF CONTRACTS AND MITIGATION 


SANTA CLARA STREET TO SAN ^RNANDO STREET (800 llfl ft) 


LOCATION 

CONSTNUCTToN C0NYN8CT 3 


West Bank 

Vertical concrete wall. 

NA 

East Bank 

Gabion terraces (undulating) transition to gabion and concrete terraces 
with gabion infill (undulating). 

Riparian plantings for instream fisheries 
impacts. 

Invert 

Concrete invert with low-flow channel. 

Low-flow channel with baffle structures for 
instream fisheries impacts. 

Maintenance Roads 

Mid-slope and top of right bank. 

NA 



SAN FERNANDO STREET TO PARK AVENUE Ifn ft) 

LOCATION 


MITIGATION FEATURES 

West Bank 

Gabion and concrete terraces upstream of bypass exit to Park Ave. 
Bridge. Vertical concrete retaining wall from box culvert exit 
through San Fernando St. 

Riparian plantings within some gabion 
structures. 

East Bank 

Gabion and concrete terraces with gabion infill (undulating). 

Concrete terraces under San Fernando St. Bridge. 

Riparian plantings within some gabion 
structures. 

Invert 

Concrete channel. 

Low-flow channel with baffle structures for 
instream fisheries impacts. 

Maintenance Roads 

Mid-slope right bank with access to channel invert. 

NA 































TABLE II1-1 . (Continued) FEATURES OF CONTRACTS AND MITIGATION 


nWK AVENUE TO WOZ WT <2d25^ Ho ft) 

LOCATION 

CoNSTROlinoU CoHYAACt 3 

MITIGATION FEATURES 

Channel 

Natural channel bypassed by 2900'foot-long box culvert. Maintenance 
access ramps to channel invert. 

NA 

West Bank 

Natural and existing earth bank between Woz Way and Park Ave. 

Concrete and gabion terraces at Uoz Way and Park Ave. Bridges. 

Riparian plantings within some gabion 
structures. 

East Bank 

Same as left bank. 

Riparian plantings within some gabion 
structures. 

Invert 

Natural between Woz Way and San Carlos St. Earth from San Carlos St. 
through Park Ave. 

NA 

Bypass Channel 

Concrete Box Culvert Bypass Channel 

Length 

upstream ext. - 360 linear feet 
downstream ext - 150 linear feet 
existing - 2025 linear feet 

Width - 46 linear feet 

Wall Height - 20 linear feet 

NA 



U02 UAT TO INTERSTATE HIGHWAY 280 CB27 Itn ft) 

LOCATION 

CONSTRUCTION CONTRACT 3 

MITIGATION FEATURES 

Entrance Structures 

Right Bank - Asphalt concrete curb. 

Left Bank * Sump area and a side weir into channel. 

NA 

Diversion Structures 

Ogee weir at inlet to new box culvert bypass channel extension. 

NA 

West Bank 

Vertical concrete wall. Gabion terraces and concrete terraces with 
gabion infill. 

Riparian plantings within some gabion 
structures. 

East Bank 

Gabion terraces and concrete terraces with gabion infill 
(undulating) downstream of weir. 

Riparian plantings within some gabion 
structures. 

Invert 

Earth and CCM (under 1*280 only). Two grade control structures at 

Woz Way. 

Low-flow channel with baffle structures for 
instream fisheries impacts. 

Maintenance Road 

Mid-slope right bank continuous through reach with access ramps to 
channel invert. 

NA 





Phase 1, will follow the same limits as Contract 1. 

Table III-l displays specific features of Contract 1 and 
Phase 1. Plate 6 details attributes of Contract 1. 


CONTRACT 2 

Contract 2 includes the construction of channel improvements 
and recreation facilities from just downstream of Redding Street 
(Station 77+60) upstream to the vicinity of the Southern Pacific 
Transportation Company railroad bridges (Station 123+00). The 
second mitigation contract, Phase 2, will have the same 
downstream limit as Contract 2; however, the upstream limit will 
be Coleman Avenue (Station 119+23). Table III-l displays 
specific features of Contract 2 and Phase 2. 


CONTRACT 3 

Contract 3 will extend from the SPTC railroad bridges 
(Station 123+00) to the upstream project limit. Interstate 280 
(Station 199+24). Table III-l displays specific features of 
Contract 3. 


MITIGATION FEATURES WITHIN CONTRACTS 

Mitigation features of Phase 1 will be discussed in depth 
within this plan. Features for mitigation within Phase 2 
(mitigation area plantings and completion of secondary channel) 
and Construction Contract 3 (gabion and adjacent-to-river 
plantings) will be better discussed upon completion of 
specifications and designs prior to construction. 

Mitigation for most terrestrial and some aquatic habitat 
impacts will be placed within the mitigation area between Coleman 
Ave and Interstate 880. To provide the greatest benefit, a 
secondary channel was designed to carry flows through the area. 
This channel will increase the potential for water within 
adjacent vegetation root zones and provide increased Shaded 
Riverine Aquatic Cover type habitat. Because of potential 
migratory salmonid impacts, a weir structure is to be constructed 
at the upstream end of the secondary channel to help ensure 
sufficient flows to the river channel for migratory salmonids. 

The placement of this weir should not affect mitigation plantings 
because of the designed lowering of the mitigation area, the 
presence of shallow ground-water, and the designed inundation 
frequency of 20 percent (flooded once every 5 years). Plates 7 
thru 10 provide information regarding site grading and soil 
boring. Figure III-l illustrates the relationship of the 
mitigation area to groundwater depth. An additional 2.4 acres of 
riparian vegetation will be placed within gabion and/or 
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FIGURE III-l . DISTANCE TO GROUND WATER WITHIN MITIGATION AREA 


GUADALUPE RIVER MITIGATION AREA 






adjacent-to-river plantings structures along the river as 
displayed in Plate 11. 

Mitigation for instream habitat impacts will be provided by 
a combination of low-flow channel construction with fish weirs, 
gravel placements, and adjacent-to-river riparian plantings. 
Gravel and vegetation will be more thoroughly examined in 
Chapter VIII. Designs for a low-flow channel and fish resting 
weir are shown on Plates 7 and 12. Note that armoring the 
channel is necessary in more erosive, swifter reaches of the 
river; thus, the importance of placing fish staging weirs 
throughout these areas is intensified. 


RESPONSIBLE AGENCIES 

Construction contract responsibilities are described below. 
Work by Federal Government 

The Federal contracts will include (1) construction of all 
channel improvements, bank protection, floodway and diversion 
structures, maintenance roads, and recreation facilities and 
(2) the establishment of wildlife and riparian habitat mitigation 
areas. 

Work bv Santa Clara Valiev Water District 

The SCVWD will be responsible for acquiring all project 
lands and altering or relocating all roads and bridges, overhead 
and below grade power and communication lines, and all 
miscellaneous surface utilities affected by project construction 
and subsequent operations and maintenance. The Redding Street 
bridge work will be designed and constructed by the city of 
San Jose. The Taylor Street flyway to State Route 87 will be 
designed and constructed by Caltrans. All utility relocations 
for the project will be constructed by the utility owner with the 
exception of sanitary sewerlines and side drains in Contract 1. 
These lines will be relocated by the Corps of Engineers with 
funds contributed by the SCVWD. 

Work bv the San Jose Redevelopment Agency 

No additional rights-of-way or utility or bridge relocations 
are required as a result of incorporating recreation as a project 
purpose. 

Mitigation contract responsibilities are listed in the 
Abstract and the Compensatory Riparian Mitigation Plan, Chapter 
VII. 
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CHAPTER IV 


ENVIRONMENTAL IMPACTS 


INTRODUCTION 

Modification of the Guadalupe River channel will have 
detrimental impacts on terrestrial and aquatic resources within 
the 2.5-mile riparian-lined corridor. The existing natural 
channel will experience losses of riparian habitat; the one¬ 
sided widening of the channel and instream work will heavily 
affect the streamside canopy provided by numerous trees. The 
loss of streamside canopy will result in higher water 
temperatures, cause additional stress on fish populations, and 
reduce the amount of available aquatic and terrestrial food 
organisms. The value of both terrestrial and aquatic habitat in 
the project area will be significantly reduced. 

Table IV-1 summarizes environmental impacts described in 
the 1985 FR/EIS, GDM, and the Environmental Assessments (EA) of 
September 1990 and January 1991. The EA's were prepared to 
address changes made during preconstruction engineering and 
design to update the selected plan and impacts and changes 
resulting from the plan to be constructed. A more detailed 
narrative follows Table IV-1. 

In addition to effects on fish and wildlife, cultural 
resources, land use, esthetics, water quality, recreation, and 
streamflows, the recommended plan has the following significant 
impacts: (1) loss of 15.3 acres of riparian vegetation; 

(2) reduction of riparian-dependent wildlife populations; 

(3) loss and disturbance of aquatic habitats including that of 
anadromous salmonids; (4) modification of the existing 
streamflow regimen; (5) reduction of flood risk; (6) partial 
destruction of a historic district; and (7) removal of 
residential and commercial structures and displacement of 
people. This Mitigation and Monitoring Plan addresses only 
impacts 1-4 as required for State Water Quality Certification 
under Section 401 of the Clean Water Act. Item 4 is included 
because the secondary channel within the mitigation area could 
potentially affect primary channel capacities and migratory 
salmonids. 

wildlife Coordination Act to provide estimates of project 

to aqoatio and etreambank-orlented wildlife resouroee 
within the project area* The will employ the Habitat 
tvalnation Froaednree:(HW^) to'quantify these ijj^aote and to 
evaluate and recommend mitigation opportunities* Two separate 
evaluations will be oompieted^ one for contract 1 and one for 
Contracts 2 and 3* HEP results will be provided as an addendum 
to this documents 
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TABLE IV-t. ENVIRONMENTAL IMPACTS OF THE RECOWCNDED PLAN. 


RESOOROE 


mmimnm 


mcmmm puor 


TERRESTRlAi RESOURCES 


Riparian Vegetation 


WiIdlife 


High quality riparian conmunity will remain. Natural 
fluctuation in density will continue. 


Riparian corridor will continue to support diverse 
assemblage of wildlife species. 


Channel widening will remove 15.3 acres of riparian 
vegetation. Long-term adverse impacts will be 
minimized through an esthetic and wildlife habitat 
riparian mitigation replanting program. 


Riparian corridor will be modified in certain reaches. 
Wildlife species will be able to reestablish through a 
riparian habitat mitigation program. 


AOUAttC RESOURCES 


Wetland Vegetation 


Submergent Aquatic 
Vegetation 


None in project area 


Several species of algae and submersed macrophytes will 
remain, often at high levels due to high nutrient 
concentrations and instream temperatures. 


Shaded Riverine Aquatic High quality SRA cover will remain. Natural fluctuations 
(SRA) Cover in density will continue. 


Stream would continue to support minnows, stickleback, 
mosquito fish, carp, and a potential population of 
spawning anadromous salmonids. 



Stream would continue to support diverse benthic 
community. 


No effect 


Algae may exhibit sporadic increases in growth 
partially due to site-specific temperature increases 
as a result of solar refraction from armored surfaces 
and some increases in species preferring harder 
substrate with fewer competitive species. Most 
submerse macrophytes will not grow in armored areas. 


Channel widening will remove approximately 11,693 
linear feet of SRA cover. Long-term adverse impacts 
will be minimized through an esthetic, riparian, and 
fisheries habitat mitigation program. 


Some feeding, spawning, migratory passageways, and 
resting habitat will be lost where concrete and rock 
lining will replace the existing channel. 

Temperatures may increase temporarily due to the 
removal of adjacent riparian vegetatioru_ 


Species composition, diversity, density, and biomass 
will change due to channel modification. 


Hydrological Resources 


a. Water Chemistry 



Stream would continue to exhibit high mercury levels 
causing fish species to be toxic for human consumption. 
Low oxygen levels and high instream temperatures during 
summer months will likely continue and may worsen with 
halting of IBM pumping. 


Water chemistry may be altered during construction, 
but such changes will be minor and short term. 

































TABLE IV-1. (Continued). ENVIRONMENTAL IMPACTS OF THE RECOMMENDED PLAN. 


.«esooRa6. 

.NOTION: jPMWI 


b. Nutrients 

Stream would continue to exhibit low flows, high summer 
temperatures, and low dissolved oxygen levels producing 
eutrophic co^itions during summer months. 

With the removal of riparian vegetation and placement 
of Cellular Concrete Mat and concrete channel, a 
relative reduction in nutrient loading from vegetation 
debris is expected. After the riparian vegetation is 
reestablished, nutrient loading should return close to 
preconstruction levels. 



Although eutrophication may be intensified during 
summer months with low flows, high temperatures, and 
urban runoff, the change is not expected to be 
significant. 



Contributions to plankton made by riparian vegetation 
will be reduced with the project. Excavation 
activities will reduce instream contributions until 
vegetation is reestablished. 

Floodflows 

Flood discharges greater than 10*year frequency will 
continue to cause flooding in downtown San Jose. 

All flood discharges equal to or less than the 

100-year frequency event will be contained in the 
channel. 

Streamflow Regimen 

The Guadalupe River will generally remain a perennial 
stream with flows varying from occasional bank full in 
winter to low flows including zero flows in summer. 

Flow velocity, depth, and duration will change only 
during flood events. No change during low-flow 
conditions. 

Channel Characteristics 

No significant change from existing conditions. 

Cross sectional shape, width, and roughness will be 
changed along the Guadalupe River channel. 

Turbidity 

Stream will continue to exhibit intermittent high instream 
turbidity due to fluctuating flows and high urban runoff. 

Some particulates will be suspended and turbidity 
increased during construction, but effects will be 
short term. Erosion control measures will be 
implemented to reduce sedimentation and turbidity from 
construction (Chapter IX). 





















IMPACTS TO TERRESTRIAL RESOURCES 


Wildlife 


Modification of the river corridor will unavoidably affect 
the presently established wildlife communities. Although 
temporarily disrupted during construction, most wildlife species 
will be able to reestablish in habitat developed as mitigation 
for losses. Riparian habitat losses caused by construction will 
significantly reduce the amount and quality of nesting, feeding, 
and cover habitat for riparian-associated songbirds and water- 
associated bird species. The normal movement of small mammals 
will be disrupted because of new breaks in the cover provided by 
the dense overstory of trees along the river. Following project 
construction, some grasses, shrubs, and small trees will grow on 
the earthen berms. Habitat in the adjacent riparian corridor 
within the project area will not support wildlife displaced by 
project construction. As a result, populations of small 
mammals, songbirds, and water-associated bird species will 
decline overall until mitigation plantings replace lost habitat. 

Vegetation 

Widening one side of the river, placing gabions and 
concrete along streambanks, and constructing cellular concrete 
mat (CCM) and concrete-lined channels will result in the loss of 
about 15.3 acres of valuable riparian habitat. The flood 
control work (channel improvements) will affect about 14.3 acres 
of riparian habitat, whereas recreation features will affect 
about .8 acre. Plates 1, 2, 3, and 4 show an estimation of J 
riparian vegetation remaining after project construction 
activities for Construction Contract 1. 


IMPACTS TO AQUATIC RESOURCES 
Shaded Riverine Aquatic Cover Habitat 

As a result of construction activities, an estimated 62 
percent (11,693 linear feet) of the existing Shaded Riverine 
Aquatic (SRA) Cover habitat will be removed from the project 
area for some period of time. cahopy will 

reduce food sources and cover for fish along the river corridor, 
A Bore accurate:; evaluation of SRA losses and appropriate 
mitigation alternatives will be provided by the FW;S prior to 
ea<:^®OOntractP= Much of this' loss will be replaced by riparian 
species reestablishing within the project area's natural and 
earthen channel/bank interfaces, gabions, the mitigation area 
between Coleman Avenue and Interstate 880, and planting sites 
adjacent to the river. If SRA loss Is extensive^ the 
acquisition^ replanting, and protection of off-^site lands may be 
required for mitigation. 
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As overhead canopy matures, instream cover will increase 
for aquatic species. However, some larger instream structures 
will likely be removed during maintenance to ensure passage of 
potential floodflows. 

Fish 


The January 1991 GDM described project aquatic impacts and 
provided plans for some instream mitigation measures. The 
project area contains 13,824 linear feet of river channel 
(approximately 2.6 miles). Assuming construction work proceeds 
as outlined, approximately 4,655 linear feet of instream river 
substrate will be concrete and/or cellular concrete mat (CCM), 
and 6,180 linear feet of channel will have earth work performed 
(34 percent and 45 percent, respectively). The removal of two 
bridges will eliminate two places where spawning gravel could be 
entrapped around bridge abutments. Removal of these bridges 
should allow the system to achieve a more natural baseline 
distribution of gravel. 

The Guadalupe River Anadromous Fish Mitigation Plan 
(January 3, 1992) stated the following impacts would occur as a 
result of the project. 

1. Due to instream project construction, an estimated 
13,500 square-foot surface area of gravel would initially be 
lost and/or modified within the project area. 

2. The existing USGS gaging weir upstream of the St. John 
Street Bridge is not currently a barrier to upstream anadromous 
fish passage because a 3- to 4-foot-deep pool downstream 
provides an adult staging/pS^^^i area (Beak Consultants Inc., 
1991) . If this weir is removeaj' gravels presently retained by 
this structure within the Guadalupe River/Los Gatos Creek 
confluence area may be lost. An extensive, **nonnatural” gravel 
deposit currently exists downstream of the San Fernando Bridge 
(Dr. Jerry Smith, San Jose State University, 1991). Project 
construction of a concrete invert will remove this deposit. The 
proposed weir at the inlet of the proposed secondary channel 
between Coleman Avenue and Interstate 880 is designed with a 
crest 1 foot above the existing channel invert elevation to 

secondary channel.could lower water levels within the natural 
channel, thus hampering anadromous fish passage. Instream 
construction will remove or modify existing adult salmon resting 
areas within several areas of the river. 

3. As a result of project construction, water temperature 
may temporarily increase between the time streamside vegetation 
is lost and the time replanted vegetation grows. 
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Subsequent to the preparation of the Guadalupe River 
Anadromous Fish Mitigation Plan, the loss of spawning gravel was 
estimated to more closely approximate 25,000 square feet than 
the originally estimated 13,500 square-feet. (See 
Chapter VIII.) The actual amount will depend on construction 
activities and flows during construction. Gravel quantities 
lost during construction activities will be replaced as 
presented in the maintenance restocking requirements of Chapter 
VIII, Fisheries Mitigation Plan. 

Benthos 


With channel widening and excavation, the stream will 
unavoidably and significantly be modified along the natural 
channel reaches. The substrate will be modified and the 
vegetation removed. The wetted area may be reduced during the 
summer months. Water temperatures will increase. The present 
benthic community will also be modified and will be reduced in 
areas where concrete and CCM are placed. Changes in species 
composition, diversity, density, and biomass can be expected. 
Planting riparian vegetation in the mitigation area, adjacent 
gabions, and locations adjacent to the river will restore 
instream vegetation and minimize losses to the benthos. The 
widened-earth alternative also minimizes benthic losses when 
compared to a concrete-lined channel. The natural channel areas 
will be minimally affected except during construction. 

Other Aquatic Resource Impacts 

Other aquatic resources, including submergent aquatic 
vegetation, water quality, water chemistry, nutrients, and 
turbidity, will be affected as a result of project activities. 
However, these impacts will be temporary, and aquatic resources 
will return to normal, or near normal, as habitats return to 
more appropriate levels after construction. 

Table IV-2 lists specific aquatic habitat impacts of the 
recommended plan by location. 
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TABLE IV-2. EVALUATION OF INSTREAM ACKJATIC HABITAT IMPACTS AS A RESULT OF IMPLEMENTATI(»>IOF THE REC0MMENI»:D PLAN. 






LOCAT IOn 

GRAVEL LOSSES 

UPSTREAR RlGRATIdN 
BARRIERS 

riSH RESTING AREAS 

TEMPERATURE IMPACT^ 

SRA LOSSES (Both banks x 

68X)J' 

1. Hwy 280 to Woz 

Way Bridge (827 
linear feet) 

River invert will receive 

525 lin ft of CCM and 300 lin 
ft of earth channel work. No 
gravel and/or other 
significant fisheries habitat 
exists in this area, (est = 

-0 sq ft) 

Potential passage 
impacts due to 
placement of 

525 lin ft of CCM. 

Potential loss of 
migratory fish resting 
areas due to placement of 
525 lin ft of CCM. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 1,122 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 

2. Under Woz Way 

Bridge 

(112 lin ft) 

Construction of concrete 
terraces under Woz Way Bridge 
will affect some existing 
spawning gravel, (est = 

-200 sq ft) 

NA 

NA 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

NA 

3. Woz Way Bridge 
to San Fernando 
Bridge(2,689 lin 
ft) 

Instream construction of 

420 lin ft of earth channel 
work will not remove gravels. 
Auzerais Bridge removal is 
not within the project scope 
and/or impacts. 

(est = -0 sq ft). 

Potential passage 
impacts due to 
placement of 530 
lin ft of concrete 
invert. 

Potential loss of 
migratory fish resting 
areas due to placement of 
530 lin ft of concrete 
invert. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 2,162 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 

4. San Fernando 

Bridge to Santa 

Clara Bridge(800 
lin ft) 

Instream construction and 
placement of 800 lin ft of 
concrete invert would remove 
existing gravels (est = 

-4,000 sq ft). 

Potential passage 
impacts due to 
placement of 

800 lin ft of 
concrete invert. 

Potential loss of 
migratory fish resting 
areas due to placement of 
800 lin ft of concrete 
invert. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 1,088 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 

5. Santa Clara 

Bridge to Saint 

John St. Bridge 
(812 lin ft) 

Bridge will be removed and a 
portion of the existing 
gravel will move downstream. 
Instream construction and 
placement of 250 lin ft of 

CCM and concrete invert would 
remove some existing gravels 
(est = -500 to -700 sq ft). 

Potential passage 
impacts due to 
placement of 

150 lin ft of CCM 
invert, 100 lin ft 
of concrete invert, 
and the removal of 
the USGS gaging 
station. 

Potential loss of 
migratory fish resting 
areas due to placement of 
150 lin ft of CCM, 

100 lin ft of concrete 
invert, and the removal 
of the USGS gaging 
station. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 945 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 

6. Saint John St. 
Bridge to New 

Julian St. Bridge 
(627 lin ft) 

Instream construction and 
placement of 150 lin ft of 

CCM and 500 lin ft of work at 
the channel confluence of Los 
Gatos Creek and Guadalupe 

River would remove some 
existing gravels, (est = 

-100 to -5,000 sq ft). 

Potential passage 
impacts due to 
placement of 

150 lin ft of CCM. 

Potential loss of 
migratory fish resting 
areas due to placement of 
150 lin ft of CCM. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 809 lin 
ft of SRA habitat due to 
construction on the right 
bank and within the channel 
of this reach. 





































TABLE IV-2. (Continued) . EVALUATIC»f OF INCTREAM AC^JAHC HABITAT IMPACTS AS A RESULT OF IMPLEMENTATHX<IOF THE RECOMMENNED PLAN. 



PROJECT mSTREAM EFFECTS'' 


LOCATION 

GRAVEL LOSSES 

UPSTREAtf HIGRATIOM 

FI$H RESTINC AREA$ 

TEMPERATURE IMPACT^ 

$RA LOSSES (Both banks x 

68X)!' 

7. New Julian St. 
Bridge to Old 

Julian St. Bridge 
(406 lin ft) 

Some instream gravel will be 
affected as the result of 
construction of 250 lin ft of 
CCM low-flow channel 
downstream of the New Julian 

St. Bridge, (est = -100 to 
-700 sq ft) 

Potential passage 
impacts due to 
placement of 250 
lin ft of CCM. 

Potential loss of 
migratory fish resting 
areas due to placement of 
250 lin ft of CCM. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 823 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 

8. Old Julian St. 
Bridge to So. 

Pacific Railroad 
Bridge (693 lin ft) 

Some instream gravel will be 
affected as the result of 
construction of approx. 220 
lin ft of earth with low flow 
channel lined with CCM. (est 
= -600 to -2,750 sq ft) 

Potential passage 
impacts due to 
placement of 220 
lin ft of earth 
with low-flow 
channel lined with 

CCM and the 
addition of a new 

USGS gaging station 
upstream of SPTC 
Railroad Bridge. 

Potential loss of 
migratory fish resting 
areas due to placement of 
220 lin ft of earth with 
low-flow channel lined 
with CCM and the 
placement of a new USGS 
gaging station. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 


9. So. Pacific 
Railroad Bridge to 
Coleman Ave. Bridge 
(1030 lin ft) 

Instream gravel will be 
affected as the result of 
construction of 1030 lin ft 
of CCM invert throughout the 
subreach, (est = -7,000 to 
-7,210 sq ft) 

Potential passage 
impacts due to 
placement of 1030 
lin ft of CCM. 

Potential loss of 
migratory fish resting 
areas due to placement of 
1,030 lin ft of CCM. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 1,401 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 

10. Coleman Ave. 
Bridge to Hobson 

St. Bridge 
(1216 lin ft) 

Instream gravel will be 
affected as the result of 
construction of 370 lin ft of 
CCM under and adjacent to the 
Coleman bridge, 800 lin ft of 
earth channel work and the 
removal of Hobson Bridge. 

(est = -350 to -720 sq ft) 

Potential passage 
impacts due to 
placement of 370 
lin ft of CCM and a 
secondary channel 
within the 
mitigation area. 

Potential loss of 
migratory fish resting 
areas due to placement of 
370 lin ft of CCM. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 945 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 

11. Hobson St. 

Bridge to Taylor 

St. Bridge (892 lin 
ft) 

Instream gravels will be 
affected as the result of 
removal of Hobson Bridge and 
960 lin ft of earth channel 
work. 

(est. = -50 to -570 sq ft) 

Potential passage 
impacts due to the 
placement of a 
secondary channel 
within the 
mitigation area. 

NA 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 680 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 
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TABLE IV-2. (Continued) . EVALUAHON OF INSTREAM AI^JATIC HABITAT IMPACTS AS A RESULT OF IMPLEMENTATION OF THE RECOMMENCED PLAN. 


LOCATION 

PROJECT INSTREAH EFFECTS*' 

GRAVEL LOSSES 

UPSTREAM MIGRATION 

FISH RESTING AREAS 

TEMPERATURE IMPACT^ 

SRA LOSSES (Both banks x 

68X)!' 

12. Taylor St. 

Bridge to Hedding 

St. Bridge 
(1952 lin ft) 

Some instream gravels will be 
affected as the result of 
modification of the Hedding 

St. Bridge and approximately 
1600 lin ft of earth channel 
work. (est.= -200 to -2,100 
sq ft) 

Potential passage 
impacts due to 
placement of CCM 
and a secondary 
channel within the 
mitigation area. 

Potential loss of 
migratory fish resting 
areas due to placement of 
CCM. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

Potential loss of 1,718 lin 
ft of SRA habitat due to 
construction on both banks 
and within the channel of 
this reach. 

13. Hedding St. 

Bridge to Hwy 880 
(1763 lin ft) 

Instream gravels will be 
affected as the result of 
work under bridges and 
construction of 530 lin ft of 
CCM invert under Interstate 

880 and approximate 1600 lin 
ft of earth channel work. 

(est= -400 to -1,000 sq ft) 

Potential passage 
impacts due to 
placement of 530 
lin ft of CCM and a 
secondary channel 
within the 
mitigation area. 

Potential loss of 
migratory fish resting 
areas due to placement of 
530 lin ft of CCM. 

Potential short-term 
temperature increase from 
channel modification and 
loss of shade canopy. 

TOTALS 

Loss of a minimum of 13,500 
sq ft to a maximum of 25,190 
sq ft of spawning gravel. 

Creation of 4,655 
lin ft of armored 
channel posing 
potential barriers 
to upstream 
migration of 
anadromous 
salmonids. 

Potential loss of 
migratory fish resting 
areas due to placement of 
armored channel within 
the river channel. 

Potential short-lived 
temperature increase as a 
result of project impacts 
to riparian vegetation. 

Estimated potential loss of 
11,693 lin ft of SRA 
habitat (62%), with an 
estimated 7,101 lin ft of 
natural SRA habitat (38%) 
remaining. 

13,819 lin ft of 
Project Area 


" Impact listed as "potential" will be treated as true impacts and mitigated accordingly. 

Some riparian vegetation will be removed or affected in nearly all reaches. Consequently, instream temperatures may increase for a short time until 
mitigation plantings grow and replace the lost cover. 


Per conversation with Beak Consultants, Inc., June 1992, riparian cover within the project area is approximately 68 percent 






















CHAPTER V 


ENVIRONMENTAL COMMITMENTS 


Environmental commitments are principally mitigation 
measures or design/operational considerations incorporated into 
the project to avoid, minimize, and/or compensate for 
significant environmental impacts. The commitments result from 
considerations to minimize project impacts; FWS recommendations 
contained in the Fish and Wildlife Coordination Act Report (June 
1984) which accompanied the 1985 FR/EIS; and measures identified 
in environmental assessments prepared since the FR/EIS to 
address project modifications. These measures are primarily for 
mitigating impacts to riparian habitat, cultural resources, and 
fishery resources. Appendix B lists the measures currently 
identified and the responsible entity. As a condition to 
granting water-quality certification, the State of California 
Water Resources Control Board required a complete list of 
environmental commitment measures. 
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CHAPTER VI 

VEGETATION PROTECTION PLAN 


INTRODUCTION 

The project reach has a significant canopy of streamside 
riparian vegetation consisting of Fremont cottonwood, black 
walnut, willow, box elder, and sycamore. The corridor is an 
attractive and an important home to many species of wildlife. 

The loss of riparian habitat and alteration of the natural 
channel will be minimized by (1) limiting construction to one 
side of the channel and (2) avoiding disturbance to a portion of 
the channel by incorporating an underground bypass conduit to 
convey floodflows. This project will affect 15.3 acres of the 
existing riparian habitat because the west bank riparian area of 
the river requires extensive grading. A proposed comprehensive 
vegetation protection plan to preserve and protect existing 
riparian vegetation before and during construction is shown on 
Plates 1 through 4. 


PROTECTION DURING PRECONSTRUCTION 

It is intended that the land resources within the project 
boundaries and outside the limits of permanent work be preserved 
in their present condition or be restored to a condition after 
construction that will reestablish the wildlife habitat value of 
the area. Except in areas marked on the construction contract 
documents to be cleared and grubbed, existing trees and 
understory will neither be defaced or destroyed nor removed or 
cut. No ropes, cables, or guys will be fastened to or attached 
to any existing nearby trees for anchorages except for emergency 
use. Where such special emergency use is permitted, the trunk 
will be adequately wrapped with a sufficient thickness of burlap 
or rags over which softwood cleats will be tied before any rope, 
cable, or wire is placed. A preconstruction survey, including 
photographs, will be accomplished. The existing vegetation to be 
preserved will be identified and tagged in the field prior to 
start of construction. Prior to construction, this effort will 
be coordinated between the Santa Clara Valley Water District and 
the Corps of Engineers, in consultation with the U.S. Fish and 
Wildlife Service, the California Department of Fish and Game, the 
National Marine Fisheries Service, and the Regional Water Quality 
Control Board. 


PROTECTION DURING CONSTRUCTION 

Provisions to preserve as much of the existing riparian 
vegetation as possible will be included in the construction 
contract documents. Plate 1 displays a methodology for 
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preserving trees along the main channel. Any tagged trees or 
other landscape features scarred or damaged by the construction 
equipment or operations will be restored as nearly as possible to 
their original condition. If trees not designated on the plans 
to be removed are scarred by equipment during construction 
operations, or by the removal of limbs larger than 1 inch in 
diameter, scars will be coated as soon as possible with an 
approved tree wound dressing. Trees damaged beyond saving during 
construction and not previously approved for removal will be 
compensated for by replacement with a tree or trees of the same 
species or another species listed on the mitigation planting 
plan. The compensatory ratio will be determined on a case-by- 
case basis; however, the U.S. Fish and Wildlife Service 
recommends a minimum 3:1 replacement ratio for trees lost in this 
manner. The remaining trees and vegetation will be protected 
from damage incident to clearing, grubbing, and construction 
operations by barriers or by other means as the circumstances 
require. 


EXISTING TREE RELOCATIONS AND TRANSPLANTING 

To promote and provide valuable riparian canopy and mature 
growth in the mitigation areas immediately, selected existing 
trees designed to be removed during construction will be 
transplanted elsewhere in the 20.05-acre mitigation area or to an 
interim holding area for future transplanting within the 
mitigation area. Individual trees will be selected and tagged 
for transplanting during the preconstruction survey as described 
above. Criteria for selecting trees for possible transplanting 
will be cost, time of year, species, age, health, size, location, 
and accessibility. Transplanting will be coordinated with 
project demolition and grading and be done mechanically and by an 
experienced tree moving company. 
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CHAPTER VII 


COMPENSATORY RIPARIAN MITIGATION PIAN 


INTRODUCTION 


This plan will be implemented to compensate for 

impacts to 15.3 acres of existing 
riparian jvegetation ^ 

Riverine Aguatic ^Ver habitat^ to be'-determined the prior 

,o|?d^ohbt^u=bJ:ti<m a. The goal 

of the plan, based oh the' conbeptuar'mitigation'and'monitoring 
plan presented in the Corps of Engineers Final General Design 
Memorandum dated December 1991, is to create habitat values at 
the restored site that will be equal to those for the various 
sites affected by project construction. Extensive coordination 
with the Santa Clara Valley Water District, the U.S. Fish and 
Wildlife Service, and the California Department of Fish and Game 
took place during the project planning and design phases to 
identify mitigation alternatives for replacing this riparian 
habitat. Mitigation opportunities onsite, offsite, and within . 


the watershed were considered. The FWS opposed the alternatives 
which proposed out~of-kind mitigation 


therefore, an onsite"area 




Avenue and interstate 880 was selected for development. 



















COMPENSATORY MITIGATION SITES 


The compensatory riparian mitigation sites are located 
onsite in two distinct areas: (1) within an area between the main 
channel and the proposed flood control and recreation areas 
between Interstate 880 and Coleman Avenue and (2) within 
currently unspecified locations within the gabions upstream of 
Coleman Avenue. In addition, more riparian trees are proposed to 
be planted along riverbanks to provide streamside vegetation and 
shading for fisheries mitigation. These trees will be planted 
only in areas where channel hydraulics will not be compromised. 


A secondary channel proposed for excavation in the 
mitigation area will enhance the habitat value in planted areas 
more distant from the low-flow channel. Because this channel 
will only receive water during high-flow periods, it will not 
provide irrigation for the plantings. An artificial system will 


irrigate the plantings for^^ a period pf^ 
installation. 




rrri'gatidri' will' be drscdhtihued" W is 

certain'Inat vegetation is sufficiently established to benefit 


from ground water. 


Ownership of the mitigation sites will not be transferred to 
another public entity until the CDFG and FWS concur that the 
sites have met the goals of the Compensatory Mitigation Program. 


MITIGATION PLANTING PLAN 
Introduction 


Mitigation for the unavoidable loss of riparian vegetation 
will be implemented by reestablishing native vegetation in the 
designated areas. The proposed mitigation plan provides 
20.05 acres of plantings to mitigate 14.5 acres of habitat lost 
due to the flood control improvements and an additional 2.4 acres 
of plantings to offset the loss of 0.8 acre of habitat 
attributable to construction of recreation facilities. Potential 
water temperature elevation in the Contract 3 reach will be 
compensated by riparian mitigation plantings required for other 
project impacts. These plantings will be established adjacent to 
the stream and top-of-bank to reestablish the shade canopy. 

Mti-gation to 'will, 'to 

detoif^ined by the FWS end compensated by methods which may 

inolndo acquiring,, repls^tinq^; and protecting offsite lands ^ 

Tree species currently proposed for planting include Fremont 
and black cottonwood, box elder, California white alder, Oregon 
ash, yellow willow, red willow, arroyo willow, black walnut, and 
sycamore. Shrub species include black willow, sandbar willow, 
mugwort, clematis, false willow, coyote bush, wild rose, wild 
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blackberry, and elderberry. Once established, this vegetation 
will provide a functional habitat for a variety of wildlife 
species commonly found in riparian areas of the Santa Clara 
Valley. 

Planting Locations 

Project construction will proceed in an upstream direction; 
thus, riparian habitat will be developed in the first stages of 
project construction after the wave berm area has been completed. 
The berm planting areas will be situated roughly 3 to 5 feet 
above the existing natural channel invert. (See Plate 7.) 
Mitigation plantings will be distributed and planted evenly over 
the entire planting area. The total developed riparian acreage 
of 20.05 acres will vary in width between Coleman Avenue and 
Interstate 880. The planting width between Coleman Avenue and 
Taylor Street will be about 190 feet, whereas the berm between 
Taylor Street and Interstate 880 will be about 220 feet. Clear 
zones will be provided outside the planted areas to allow for 
conveyance of floodflows. 

The additional mitigation needed to offset the loss of 
habitat attributable to the recreation facilities will be 
provided, as recommended by the FWS and DFG, by planting 
2.4 acres of riparian vegetation in the newly created gabion 
areas along the Contract 3 reach of the river. Riparian 
mitigation plantings required for other project impacts will also 
be established adjacent to the stream and top-of-bank to 
reestablish the shade canopy within this reach. The locations, 
species, and methods for these plantings will be developed and 
reviewed by the Corps of Engineers, the SCVWD, and the resource 
agencies prior to completion of Contract 3. Plate 13 shows the 
Phase 1 mitigation planting plan and Plates 14 through 16 show 
the Phase 2 mitigation planting area. The following is a 
description of the areas presented on Plates 13 through 16: 

1. Phase 1. The Phase 1 area is between Redding Street and 
Interstate 880; total planting acreage is roughly 4.6 acres. The 
first mitigation contract will cover this area. 

2. Phase 2. The Phase 2 area is between Redding Street and 
Coleman Avenue; total planting acreage is roughly 15.45 acres. 

The second mitigation contract will cover this area. 
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Planting Schedule 


Planting of the mitigation areas will be as follows: 



Contract/Phase 

Start 

Complete 

PJhase 1, 

1-880 to Redding St. 

Oct ^3 

Dec 96 

a. 

Redding St. to Coleman Ave. 


Dec 

Contract 

3, Coleman Ave. to 1-280 

Aug 94 

Dec 97 


Planting Plan 

Soil Testing . - Prior to plant installation, soils will be 
tested and analyzed for deficiencies. Testing will identify soil 
characteristics such as texture, structure, salinity, and pH 
balance. The tests will also identify organic matter content of 
the soil and nutrient deficiencies that need to be corrected. 

All deficiencies that will retard the growth of the plants will 
be addressed and corrected before or during plant installation. 

Plant Material Acguisition . - The required plant material 
will be collected and propagated for a period of 6 to 12 months 
preceding plant installation. The material will be propagated in 
deep, 1-gallon ”tree pots,” ”D-pots,” or similar tubelike 
containers. 

1. Seed and Cutting Collection. - Plant material will be 
collected onsite or near the site when possible. For seed 
collection, sufficient "lead time” will be afforded to obtain a 
root mass 6 inches deep. Stem caliper and foliage mass and 
height will be in proportion to the root zone of the plant for 
the length of time specified in the latest edition of the 
American Standard For Nursery Stock . Cuttings will be planted 
immediately after field collection into growing containers. Pole 
plantings will be installed directly onsite (within the same day) 
after cutting and will be kept covered and moist during 
transport. 

2. Alternative Plant Material Source. - If cuttings or seed 
material is not available from or near the site, nursery-grown 
plants may be used as an alternative, as long as evidence is 
furnished that the plants were obtained from local cuttings or 
seeds. 

Plant Installation Schedule . - All plantings will be 
installed between September 15 and February 15. 
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Plant List of Species . - The following list specifies 
proposed species, type of material/container, and spacing (within 
a particular species) for plants to be installed within the berm 
mitigation areas. 



AREA A 

AREA B1 

AREA B2 

TREE SPECIES 

TREES 

TREES 

TREES 

Acer neaundo ssd. calfornicum (Box 

Elder) - Tree pots a 15-25" O.C. 

95 

115 

70 

Alnus rhombffolia (Calif. Uhite 

Alder) - Tree pots a 15-25' O.C. 

95 

120 

60 

Fraxinus latifolia (Oreoon Ash) 

- Tree pots a 15-25'O.C. 

50 

60 

35 

Juglans hindsii (Black Walnut) 

- Tree pots a 15'-20' O.C. 

50 

50 

40 

Platanus racemosa (Calif. Sycamore) 

- Tree pots a 15'-20' O.C. 

50 

50 

40 

PoDulous fremontii (Fremont Cotton- 
wood) - pole cuttings a 15-25' O.C. 

295 

380 

200 

PoDulous trichocaroa (Black Cotton- 
wood) - pole cuttings a 15-25' O.C. 

95 

115 

70 

Salix laeviaata (Red Willow) 

- r'ted cuttings D-pots 
a 10-15' O.C. 

95 

115 

70 

Salix lasiandra (Yellow Willow) 

- r'ted cuttings D-pots 
a 15-25' O.C. 

95 

115 

70 

Salix lasioleois (Arrovo Willow) 

- r'ted cuttings D-pots 
a 15-25' O.C. 

50 

60 

35 

TOTAL 

970 

1170 

690 


SHRUB SPECIES 

AREA A 

SHRUBS 

AREA B1 

SHRUBS 

AREA B2 
SHRUBS 

Artemisia dougIasi ana (Mugwort) 

35 

40 

25 

- D-pots a 5-10'O.C. 

Baccharis oil.sso.consanguinea 

65 

80 

45 

(Coyote brush) - D-pots a 5-10' O.C. 

Baccharis douglassii (False Willow) 

35 

40 

25 


- D-pots a 5-10' o.c. 
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Clematis ligusticifolia (Clematis) 

- 0-pots a 5-10' O.C. 

65 

80 

45 

Salix goodingii (Black Willow) 

- D-pots a 10-15' O.C. 

130 

155 

90 

Salix hindsiana (SancRaar Willow) 

- D-pots a 10-15' O.C. 

130 

155 

90 

Rosa californica (Calf. Wild Rose) 

- D-pots a 5-10' O.C. 

120 

140 

90 

Rubus vitifolius (Wild Blackberry) 

- D-pots a 5-10' O.C. 

45 

65 

30 

Sambucus cerulea (Blue Elderberry) 

- D-pots a 10'-15' O.C. 

25 

25 

20 


TOTAL 650 


780 


460 


Plant Installation Requirements . - Various revegetation 
techniques will be used in preparing and installing the plant 
material. All plants will have a protective aluminum insect 
screen, or similar device, to protect the plant from wildlife 
browsing aboveground. To protect it from burrowing rodents, the 
plant will be taken out of its growing container and installed in 
a plastic or plastic-coated paper collar with an open bottom. 
Fertilizer will be included at the time of planting and will not 
be in direct contact with the roots. Each plant will have mulch 
continuously encircling it for a diameter of 3 feet. The mulch 
will consist of a water-permeable woven plastic fabric of 
sunlight-resistant sheeting with holddowns. 


IRRIGATION 

General 


Immediately upon installation, the plants will be thoroughly 
watered. Thereafter, a watering schedule will be followed to 
ensure good plant vigor and survivability. 

Watering Period Duration 

The plants will be kept moist at all times during the 
3-year establishment/maintenance period. Plants will typically 
be watered between April and October; however, if the drought 
continues, water will be required year round. Watering will be 
carried out on a timely basis as described below. 

Irrigation Method 

A buried drip/bubbler irrigation system will be used for 
watering, is m sfflolsnt way to irri^ata plants and 
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ensures long-^term viability ef tlie irrigation systeia; any 
system installed aboveground potentially could be destroyed 
during the wet floodwater months or be subject to vandalism. The 
irrigation system will use water from existing domestic sources; 
however, reclaimed water will be used if and when it is 
available. 

Application Rates 

The irrigation will supply a minimum of 15 gallons per plant 
per week for the duration of the establishment/maintenance 
period. Application times and rates will be adjusted in 
accordance with site-specific microclimates and conditions. If 
the plants show distress at any time during the establishment/ 
maintenance period, they must be watered. 


PROTECTION OF MITIGATION 
Introduction 


A management plan has been developed by the FWS for 
management of the riparian mitigation area. The FWS has 
recommended the plan be adopted to eliminate any misunderstanding 
regarding the mitigation area's purpose. The plan directs that 
the mitigation area be maintained for the sole purpose of fish 
and wildlife habitat. Recreational use of the mitigation area 
will not be allowed. Entry into the area will be limited to 
vehicle access for flood control channel maintenance. Also 
included in the plan is a provision which requires the SCVWD to 
receive approval from the Corps of Engineers, FWS, DFG, and the 
Environmental Protection Agency (EPA) for any proposed changes in 
use, including improvements for recreation or access, or 
maintenance of these lands. 

Responsible Management Agencies 

The Corps of Engineers will be responsible for monitoring 
the site's plantings for 3 years to ensure that the contractor 
properly implements the final design and that maintenance and 
replanting takes place as specified. Monitoring after the Corps' 
3-year establishment period will be the sole responsibility of 
the project sponsor, the SCVWD, until this monitoring program 
ceases. 

Operation and Maintenance Requirements 

In addition to monitoring the site's plantings during the 
first 3 years after installation, the Corps of Engineers will be 
responsible for operation and maintenance. After this 3-year 
period, the SCVWD, following procedures coordinated with the CDFG 
and FWS, will be responsible for operation, maintenance and 
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replacement of riparian mitigation areas. To maximize instream 
habitat values within project reaches, SCVWD will not maintain 
the riparian vegetation on the banks and elsewhere by spraying, 
mowing, or pruning, unless the vegetation is an immediate threat 
to the integrity of the project. Instream vegetation and 
branches which have fallen into the streambed should be removed 
only when they compromise flood control aspects of the project. 
Other procedures to be accomplished as part of the operation and 
maintenance program are included in Chapter X. 

Inspections 

During the 3~year establishment/maintenance period, plant 
maintenance will be inspected to ensure adherence to the 
construction contract plans and specifications. 


SUCCESS CRITERIA 
Year 5 Success Criteria 


Two types of success criteria will be applied to survival of 
the plantings. The first is Overall Survival, which will include 
replants installed where original plants have died. The second 
is Cumulative Survival, which will be calculated based 
only on the original plants installed. The success criteria for 
the plant associations are as follows: 


Overall Cumulative 

Survival Survival 


Gabion Plantings 
Berm Plantings 


85% 

ti% 

after 

Year 

3 

r 

\ 

85% 

■% 

after 

Year 

1 



70% 

after 

Year 

2 



If at any point in time during the first 5 years survival 
of any species falls below the cumulative success criteria, 
replanting must be done. The monitoring period shall then 
restart for that plant association. Monitoring will continue 
until both success criteria are met foif' 5 ^consecutive years. 


Species composition will also be monitored. At the end of 
Year 5, composition for each species shall not vary by more than 
25 percent from the original planting composition. (For example, 
if the site's original plans include 20 percent red willows, the 
final composition of red willows should be 20 percent + one- 
fourth of 20 percent, or between 15 and 25 percent.) This 
success criteria will therefore reflect natural reproduction/ 
recolonization of shrubs and trees on the site. 
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Once the above-listed success criteria are met, survival 
will be replaced by percent vegetative cover as the primary 
success criterion. Two reasons to support this change are: 

(1) as plants naturally recruit or are replanted, tracking the 
survival of individual plants will gradually become logistically 
impracticable as the recruits and replants mix with the original 
plants; (2) as the site develops, there will be natural 
competition between individual plants, with some prospering, 
others being stunted, and some dying. Such adjustments occur in 
naturally functioning plant communities and therefore should be 
tolerated at the mitigation site as long as overall habitat 
values are steadily increasing. 

Lona-Term Success Criteria 

Prior to the start of construction, a reference site will be 
selected for evaluating the species diversity and tree basal area 
success criteria. The site will be close to the replanted areas 
and will possess those characteristics generally desired for the 
replanted sites. The site will be approved by the Corps of 
Engineers, the SCVWD, and resource agencies involved. The 
success of the mitigation will be evaluated both on its own 
merits and in comparison to a reference site. 

After Year 5, percent cover by trees and shrubs will be 
monitored at the mitigation area as the prime indicator of 
increasing habitat values. Percent vegetative cover should show 
a steady trend after Year 5 toward reaching the ultimate goals of 
75 percent cover for trees and 45 percent cover for shrubs. 

Mean basal area per acre at the mitigation site should show 
a steady trend toward reaching an ultimate goal equal to that of 
the reference site. It should be noted that the existing 
riparian vegetation of the areas affected is 75 to 100 or more 
years old. As such, the basal area of the mitigation site is not 
expected to be close to that of the impact sites until the 
vegetation has had 50 or more years of growth. 

Tree heights should also show a steady increase toward the 
ultimate goals for each of the species. The tree height success 
criterion will be derived from the reference site. If not all 
tree species are present at the reference site, the following 
mean tree heights will serve as the long-term success criteria: 


White Alder 

70 

fe 

Oregon Ash 

70 

II 

Fremont Cottonwood 

80 

II 

Black Cottonwood 

110 

II 

Red Willow 

40 

II 

Yellowtree Willow 

40 

II 

Arroyo Willow 

25 

II 

Box Elder 

45 

II 
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The Shannon-Weaver Species Diversity Index will be used to 
determine the species diversity of the woody plants at the 
reference site. The species diversity index value will be 
derived from the impact sites to be used for comparison with the 
progress of species diversity at the mitigation site. Species 
diversity will therefore be a criterion for qualitative long-term 
success. 


MONITORING AND REPORTING PLAN 
Introduction 

This plan is designed to assess the habitat development at 
the mitigation site from the time of construction until the 
project has met or exceeded all the success criteria or until, by 
mutual agreement of the Corps and the resource agencies, the site 
has the ability to fully meet the success criteria, with little 
or no imminent chance of failure. The numeric and qualitative 
success criteria include siirvival, species composition, percent 
cover, plant vigor and health, root development, plant height, 
natural reproduction/recruitment, species diversity, and tree 
basal area. The success criteria constitute the means by which 
the mitigation site's performance will be evaluated. 

Site Characteristics to be Monitored 

The following site characteristics will be monitored as 
indicated: 

• Percent cover (through the end of monitoring); 

• Tree basal area (through the end of monitoring); 

• Species diversity (through the end of monitoring); 

• Plant height (through the end of monitoring); 

• Plant vigor and health (through Year 10); 

• Root development vis-a-vis the water table 
(monitored through Year 6 or until root 
development is adequate); and 

• Natural reproduction/recruitment through Year 10. 

Because of the difficulty in establishing specific goals for 
some of these site characteristics, the progressive or regressive 
trend of each parameter will be quantitatively monitored over 
time. The results for all parameters combined can then be 
reviewed and discussed qualitatively in the annual monitoring 
reports to assess the overall performance of the site. 
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Monitoring Reouirementa 


Saunpling Methodology . 

1. Time-Zero Landscape Plans. Within 6 weeks following the 
completion of plant installation on the site, a (jualified 
biologist will prepare marked up “time-zero** landscaping plans 
showing any field adjustments to the position of plants shown in 
the final landscaping plans. The time-zero landscape plans will 
include as-built grading plans. 


2. Samplihg Site Selection. Sampling sites will be 
determined byl^r ^dom ly jchoosing, according to methods described 
below, 50-foot by 50-^oot permanent plots along transects running 
the width of the site. Transects will be parallel to one another 
and be oriented towards the streambed. This orientation will 
ensure that the transects cover different elevations, aspects, 
and hydrologic regimes for a more representative characterization 
of the entire site. Permanent plots will be established 
according to the following protocol: 

a. A baseline transect will be established adjacent to and 
approximately parallel to the walking path on the boundary of the 
revegetation area. Approximately 50 transects will emanate from 
this line at 100-foot intervals. ISach transect will be 
unobtrusively but permanently marked with metal stakes and 
clearly mapped. Therefore, the stakes can i>e located with metal 
^tectors if vegetation covers the stakes. 

b. Plot locations will be determined by dividing the 
transects into 50-foot sections and then using a random numbers 
table to locate 18 sections. Each selected 50-foot section will 
become the permanent site of one 50-foot by 50-foot plot which 
will be marked with metal stakes and clearly mapped. Thus, 

18 permanent plots, or approximately 5 percent of the total 
mitigation area, will be established for sampling. 

c. The general slope inclination and aspect of each plot 
will also be estimated during the initial characterization of the 
sample plots. Slope inclination could be broadly categorized as 
moderate, gentle, and flat. Aspect would be broadly categorized 
as north, south, east, or west facing. Noting each plot's slope 
inclination and aspect will allow for future correlation of those 
two characteristics to plant survival. 

d. In addition to permanent plot sampling, a qualitative 
assessment of the entire site will also be undertaken to assess 
the performance of areas outside the sampling plots. This visual 
reconnaissance could reveal aspects of site performance not 
exhibited in the sampling plots. Key indicators to be observed 
would be clusters of mortality or stunting, erosion, changes in 
channel configuration, etc. 
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3. Time-Zero Sampling. 

a. Time-zero sampling will be conducted as soon as possible 
following preparation of the time-zero plans. This collection of 
baseline data will provide both the foundation for implementing 
the methodology described above and the basis for assessing the 
development of the mitigation area. All trees and shrubs planted 
within the plots will be permanently tagged, numbered, and 
identified to species. Those plants on which root development 
testing will be performed (both control and experimental plants) 
will also be tagged. 

b. As a part of the time-zero sampling, permanent 
photodocumentation points will be selected throughout the site to 
provide thorough visual coverage of the area. These points will 
be mapped and stedced, and a series of baseline photos will be 
taken. 


4. Species Composition. Each year, the numbers of all tree 
and shrub individuals in all plots will be counted, identified to 
species, and compared with the numbers and species of the 
original plantings. Replanted stock will be included in the 
measurement and analysis of species composition. 

5. Plant Vigor and Health. A qualitative assessment of 
overall plant vigor and health will be made in addition to 
monitoring signs of herbivory, drought stress, and fungal/insect 
infestation. The latter factors shall only be determined in a 
general fashion and recorded as either absent or present. 

Overall health and vigor will be rated as high, medium, and low 
based on the following criteria: 

High - 67-100% healthy foliage 
Medium - 34-66% healthy foliage 
Low - 0-33% healthy foliage 

At least 50 percent of the trees and shrubs within each plot 
will be randomly selected and examined for health and vigor. 

These same individuals will also be monitored for plant growth 
and (for trees) basal area. The plants monitored will be tagged 
and numbered and results will be reported by species. 

6. Plant Height. Tree and shrub height will be determined 
for 50 percent of all original plantings within each of the 
sampling plots. Heights will be measured using a telescoping 
measuring pole and/or a clinometer. Results will be reported by 
species and will be compared to those of the mature trees and 
shrubs sampled at the reference site. 

7. Tree Basal Area. The diameter at breast height will be 
measured at various times during the monitoring period. Results 
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will be reported by species and compared in summary to the mean 
basal area at the reference site. Only trees at least 5 feet in 
height will be measured. 

8. Natural Reproduction/Recruitment. All woody seedlings and 
saplings which become established in the sampling plots through 
natural recruitment will be counted and identified to species. 

9. Species Diversity. Species diversity will be determined 
from counts of individuals of all woody species (both plantings 
and recruits) within the sampling plots and calculated using the 
Shannon-Weaver Diversity Index. The mitigation site species 
diversity index value will be compared to that of the reference 
site. This species diversity index value will not be used as a 
fixed criterion, only as a basis for comparison with the progress 
of the species diversity at the mitigation site. Species 
diversity will therefore be a qualitative, long-term success 
criterion. 



In addition to replanted species diversity, a list gf bi^ 

a’"year'and 

prepare a bird list for inclusion in the annual reports. Each 
bird survey shall be performed by qualified biologists, and 
observation periods should be no less than 2 days (16 hours). 

Bird utilization will be used as an overall, qualitative 
evaluation of the site's ability to support wildlife. Data shall 
be compared to bird diversity data from the reference site. It 
it assumed that the number of bird species is directly related to 
the biological diversity and carrying capacity of the site. 


10. Root Development. Root development of the predominant 
tree species installed in each plant association will be 
monitored from the end of Year 4 through Year 6. By the end of 
Year 4, the trees will have had enough time to develop their 
roots and tap into ground water. The plants to be monitored will 
be located outside the permanent sampling plots. Individuals of 
each species will be randomly chosen, tagged, and mapped at the 
time of installation. The plants used to evaluate root 
development will be installed at the same time, using the same 
stock and with the same installation methods as all other similar 
species used at the mitigation site, but will be an addition to 
the mitigation plantings. Another 50 percent over and above the 
number of experimental plants needed for root development 
monitoring shall also be installed. These additional plantings 
will provide a safety margin against mortality and reduce the 
number of experimental plants by Year 4 to below the 16 plants 
per species required. At the end of Year 4, four plants of each 
species will be tagged. Half of the tagged plants will be 
randomly chosen, and irrigation will be discontinued 
(experimental group). Those individuals will be compared to the 
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remaining tagged plants of the same species which will have 
continued irrigation (control group). Plants will be monitored 
every 2 months, from April to October, for 2 years. Survival and 
plant health/vigor will be monitored. Statistical analysis will 
be based on the last set of data collected each year. To the 
extent practicable the plants used for testing root development 
will be located such that adjacent irrigation points will not 
affect their roots. 

11. Percent Cover. Percent cover of trees and shrubs will be 
measured using the line intercept method. Cover will be 
determined separately for the shrub and tree layers by 
determining canopy cover along the entire length of all 
transects. Percent cover will be reported for each plant 
association and for the entire site as a whole. However, this 
success criterion will only be applied to the site as a whole in 
determining whether the project is progressing acceptably. 

12. Photodocumentation. Color photographs of the site will 
be taken from locations selected during baseline (time zero) 
sampling. The majority of photographs will be taJcen with a 
50-mm lens on a 35-mm camera to avoid the distortion caused by . 
wide-angle and telephoto lenses. Some additional photos may be 
taken with a wide-angle lens to provide an overview of broad 
areas. In addition to the standard site photographs to be taken 
from the selected locations, photographs will be taken to record 
any events which significantly affect the site, such as fire, 
flooding, erosion, or vandalism. Photodocumentation will be 
conducted biannually, in June and December. In addition, aerial 
photographs of the site will be tedcen to provide an overhead 
perspective of the site's progress. These photographs will also 
be used to verify the percent cover measurements taken along the 
transects and to provide an overview from which an additional 
estimate of vegetative cover over the entire site can be made. 

Survivorship of Plantings 

Plant replacement shall be addressed yearly. At the end of 
the first year of the maintenance period, an 85 percent survival 
rate will be obtained without any replacement plants being 
required. For any survival rate below that amount, replacement 
of dead or dying plants will be required up to 85 percent of the 
original plants. At the end of the second year of maintenance, a 
70 percent survival rate of the original amount is required 
without any replanting being required. At the end of the third 
year of the maintenance period, a minimum survival rate of 
175 plants per acre is to be achieved. The contractor will be 
responsible to propagate and replace anything below 175 
riparian, trees and shrubs per acre. 

The survivorship of plantings (and replanted stock) for 
Years 1 through 5 will be determined by counts of all plantings 
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within the permanent sampling plots. All shrub and tree 
plantings within the plots shall be tagged, numbered, and 
identified to species. In August or September of each year, a 
full count of all tagged plants shall be made, with each 
individual scored as either dead or living. Dead plants will be 
replaced with the same species and stock size at the same 
location. Replanted stock will be monitored separately from 
those plants installed at time-zero. Separate monitoring is 
necessary because including replanted stock into the original 
sample would invalidate the statistical analyses of plant growth. 
Site factors would be the same for the replanting monitoring 
program as for the original planting program, and 
from Year 5 through the end of the monitoring period, the 
schedule would be the same. 

Monitoring Schedule 

Years 1 to 3 . During the 3-year establishment/maintenance 
period, the Corps of Engineers will inspect plant maintenance to 
check contractor a<^erence to t^ contract plans and 

specifications. Manhual pliotograplis wilX also be reviewed. 

Periodic inspections will be conducted in early May, mid- 
July, and early October. Any deficiencies determined at these 
times, such as lack of soil moisture, weeding, plant resetting, 
screen opening, etc., will be corrected immediately. No plant 
replacement will be required at these times. 

Yearly inspections will be conducted, in conjunction with 
the FWS, at the end of Year 1 and Year 2 to determine compliance 
with the intent of the mitigation plan. Any dead or dying plants 
will be replaced at this time. Replacement quantity will be as 
specified herein. The third end-of-year inspection will serve as 
the final inspection and acceptance by the Corps of Engineers 
before turning over the maintenance responsibilities to the 
SCVWD. The following criteria will be at this time: 

1. Species composition of the site; 

2. Trends in plant vigor and health; 

3. Plant growth; 

4. The tree basal area of 50 percent of all trees at least 
5 feet in height within each sampling plot; 

5. Natural reproduction/recruitment; 

6. Species diversity; 

7. Percent cover of trees and shrubs; and 
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a, aurvivorsiiip at plaatings. 


After Year 3 . - The SCVWD will submit to the Corps of 
Engineers semiannual reports describing the condition of the 
mitigation area and plantings and any replanting and maintenance 
proposed by the sponsor to correct problems. 

Photodocumentation of the site will be conducted biannually, 
in June and December, every year from the beginning of Year 4 to 
the end of the monitoring period. Aerial photographs of the site 
will be tcdcen starting in August of Year 4 and every 2 years 
thereafter until the end of the monitoring period. 

The SCVWD will also annually inspect the mitigation areas to 
determine compliance with this monitoring plan and the operation 
and maintenance manuals for the project. The SCVWD will provide 
the Corps of Engineers, FWS, and CDFG written notice 30 days 
prior to all annual inspections. The notice to these agencies 
will include an invitation to participate in annual inspections. 
The following criteria will be at this time: 

1. Species composition of the site will be evaluated during 
Years 4 and 5. 

2. Trends in plant vigor and health will be evaluated each 
year during Years 4 through 10. 

3. Plant growth will be measured annually through Years 4 and 
5; in Years 6, 8, and 10; and every 5 years thereafter until the 
end of the monitoring period. 

4. The tree basal area of 50 percent of all trees at least 
5 feet high within each sampling plot will be measured annually 
through Years 4 and 5; at Years 6, 8, and 10; and thereafter at 
5-year intervals until the end of the monitoring period. 

5. Natural reproduction/recruitment will be measured annually 
through Years 4 and 5; at Years 6, 8, and 10; and thereafter at 
5-year intervals until the end of the monitoring period. 

6. Species diversity will be measured from the end of Year 4 
to the end of the monitoring period. 

7. Root development of the predominant tree species installed 
in each plant association will be evaluated from the end of Year 
4 through Year 6. 

8. Percent cover of trees and shrubs will be measured from 
the end of Year 4 to the end of the monitoring period. 
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Data Analysis 


Introduction . - Field data will be analyzed as soon as 
possible following collection. Minimizing delays between data 
collection and data analysis provides an opportunity to return to 
the site to verify any discrepancies in the original data set and 
to conduct further sampling as necessary before the site evolves 
significantly. Data analysis will be conducted using standard 
spreadsheet, data base, and statistical computer applications as 
may be appropriate. Data input will be spot-checked and results 
will be carefully reviewed by the project supervisor. While it 
is not essential that these procedures be explicitly followed, 
any similar procedures used must be, overall, no less vigorous, 
replicable, and documentable than those given. 

Survivorship of Plantings . - After each year's field 
sampling, survival rates will be determined and reported as a 
mean, range, and variance for each species. Results will be 
presented separately for original plantings and replants. 
Significant differences in survival rates between years and plant 
associations will be tested for using Analysis of Variance 
(ANOVA) procedures. A Tukey's test will be used to test for 
significant differences between individual years and plant 
associations. 

Species Composition . - Tree and shrub species composition 
will be measured as the percentage of each individual species, 
both planted and naturally established, encountered in each plot 
in comparison to the original species composition. Species 
composition values will be reported as a mean percentage for each 
species over the entire site and will include range and variance 
values. In addition, information will be provided on whether 
individual species numbers are within 25 percent of the number 
originally proposed in the preliminary monitoring plan. 

Plant Vigor and Health . - Plant vigor will be reported for 
each species as the proportion of individuals classified into 
each of the general categories (i.e., high, medium, and low). 
Changes in the overall health and vigor of individual species 
over time will be evaluated. Information will also be provided 
regarding suspected causes for declines in vigor and health 
(i.e., presence/absence of herbivory, etc.) over time, as 
appropriate. 

Plant Height . - Plant growth will be reported for each 
species as the mean percentage change in height at each sampling 
date over the previous year's total height. The mean growth 
rates, ranges, and variances for the height of each species will 
be reported as well as the results of tests for significant 
differences between sampling dates using Analysis of Covariance 
(ANCOVA) procedures. The previous year's height will be the 
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covariate. Significant differences between individual years will 
be tested for using a Tukey's test. 

Tree Basal Area . - Tree basal area will be reported as mean 
basal area per acre for the entire site for each species. 

Natural Reproduction/Recruitment . - Natural recruitment 
rates will be recorded annually on the basis of recruit density 
and frequency for all woody species within the study site. Mean, 
range, and variances for recruit densities and absolute and 
relative frequencies will be presented separately for native and 
nonnative species. Trends in recruitment will be evaluated by 
testing for significant differences between years using ANOVA 
procedures. A Tukey's test will be used to test for significant 
differences between individual years. 

Species Diversity . - Species diversity will be reported 
annually as a diversity index value for the entire mitigation 
site. Trends in changes in species diversity will be monitored 
by subjective comparison of index values over the duration of the 
study. Species diversity of the mitigation site will be compared 
to the species diversity value of the reference site. The 
species diversity value of the reference site will serve as a 
point of reference, not a fixed success criterion which must be 
attained by the mitigation site. 

Root Development . - Root development will be evaluated based 
upon the survival/mortality rates and plant health and vigor of 
those individuals to which irrigation had been discontinued. 
Survival will be reported as the number of individuals of each 
species which survive without irrigation. Testing for 
significant differences in survival between the non-irrigated 
(experimental) and irrigated (control) groups will be 
accomplished by utilizing a chi-square analysis. A separate chi- 
square analysis will be conducted for each species. Plant health 
and vigor will be reported as the proportion of individuals 
classified into each of the general categories (i.e., high, 
medium, and low). 

Percent Cover - Mean percent cover of all tree and shrub 
species will be determined over the entire mitigation site. 
Results will be reported as mean percentage cover values for each 
sample period, plant association, and as percent change in cover 
from the previous year. Cover values for all native species will 
be combined and reported together as a single value; native trees 
and shrubs will be reported separately. Nonnative tree and shrub 
cover will be reported in a similar fashion. Mean percent cover 
for trees and shrubs will also be monitored to ensure that trends 
are towards the ultimate goals of 75 percent cover for trees and 
45 percent cover for shrubs. 
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Photodocumentation ■ - The aerial photographs will be 
visually evaluated to verify the findings of the percent cover 
field data collection. Vegetation can be delineated and the 
total of canopy cover can be easily planimetered to provide a 
summary of all cover. These aerials and other photographs of the 
site will provide valuable visual information to complement the 
myriad of graphs, figures, and narrative material which will be 
presented in the monitoring reports. 


Reporting Requirements 



Reporting . - Data will be collected annually primarily in 
August and September of each monitoring year, although sampling 
for root development in Year 4 will take place from May through 
September. Data analysis will probably reguire 4 to 8 weeks, 
with the first year probably taking more time due to the time 
required to set up the appropriate spreadsheet and data base 
programs. Copies of photodocumentation will be provided along 
with the reports in the form of half-tone reproductions. After 
mitigation site construction and planting is complete, a report 
will be prepared. This report will include a copy of the time- 
zero as-built plans and provide a thorough description of the 
status of the mitigation site, with particular attention paid to 
any adjustments to the final mitigation plan. The report will be 
completed 2 months after completion of all plantings. 

Thereafter, monitoring reports will be completed and submitted 
for agency review within of the end of the prior 

monitoring period' s^ actiyitie^^^ 

A Year S report summarizing the 
mitigation pro 3 ect, evaluating the site's overall performance, 
and describing the long-term management and protection plan will 
be prepared and submitted 60 days prior to the end of the 5-year 
survivorship monitoring. Monitoring will cease when the site has 
met all the success criteria or by mutual agreement of the Corps 
of Engineers, the SCVWD, and the resource agencies. At that 
time, the site should be expected to eventually meet the success 
criteria, with little or no chance of failure. Upon completion, 
the reports will be provided to all reviewing agencies, including 
the FWS (2800 Cottage Way, Room E-1803, Sacramento, CA 95825), 
the CDFG (Region 3, P.O. Box 47, Yountville, CA 94599), NMFS (777 
Sonoma Ave., Room 325, Santa Rosa, CA 95404), and the RWQCB (2101 
Webster St., Room 500, Oakland, CA 94612). Reports will be 


Part 1 
Part 2 
Part 3 
Part 4 


the following format: 



Abstract 

Part 

5 - Discussion 

Introduction 

Part 

6 - Recommendations 

Materials/Methods 

Part 

7 - References 

Results 

Part 

8 - Appendixes 
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One month after submittal of each report, the monitoring 
agency will host a field site inspection for the resource 
agencies. The resource agencies will provide written comments, 
as necessary, on the annual reports and the site visit. 

After Year 3, the SCVWD will submit to the Corps of 
Engineers semiannual reports describing the condition of the 
mitigation area and plantings and any replanting and maintenance 
proposed by the sponsor to correct conditions. 

The responsible agency will be required to prepare and keep 
current in report form, yearly records documenting all aspects of 
this project. Observations and documentation of plantings 
species, locations, as-builts, dates watered, death rates per 
species, and climatic and environmental factors contributing to 
mortalities will be included in the records. 


CONTINGENCIES AND REMEDIAL ACTIONS 
Monitoring Procedures Adjustments 

The protocol and results of the monitoring program will be 
reviewed annually by the monitoring biologists of the Corps of 
Engineers and the FWS. Adjustments to monitoring procedures may 
be required as the site changes over time, or if logistical 
problems render a procedure unduly difficult. Such adjustments 
would be proposed to the reviewing agencies for approval prior to 
application. After reviewing annual reports, the agencies may 
also have suggestions for adjustments to the monitoring program. 
Agency suggestions will be reviewed, and if appropriate will be 
incorporated into the following year's monitoring program. The 
monitoring program may need occasional adjustments to remain an 
accurate, complete, and feasible means to measure the mitigation 
success. 

Replanting 

Until the end of Year 5, replanting will be performed if 
plant mortality of any species exceeds the survival goal for a 
given plant association. If cumulative survival for a given 
plant association falls below the cumulative survival success 
criterion, monitoring of that plant association will start anew. 

Vegetation Monitoring-Maintenance Linkage 

The results of monitoring will be conveyed to the Corps of 
Engineers and the SCVWD to allow the information to be factored 
into their ongoing maintenance programs. The YeaSr 1 through 3 
mohltoring period wlXl he tied to the malntohanoe effort4^ Thus, 
the timing of report submittals for each will largely coincide. 
Annual reports will be provided to those associated with site 
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maintenance. In addition, if monitoring crews notice significant 
problems related to site maintenance and performance, then verbal 
reporting will be initiated to facilitate remediation. For 
example, if the results of the root development monitoring 
indicate that the site's trees are not yet able to survive 
without irrigation, it would be recommended that irrigation be 
continued beyond the 3-year plant establishment period. 

Project Failure Contingency Plan 

At the beginning of Year 10, the Corps of Engineers, 
resource agencies, and the SCVWD will meet to review the success 
of the riparian and aquatic mitigation effort. At that time, one 
of the following conclusions will be derived by written consensus 
between the resource agencies: 

1. The mitigation plantings meet the specified success 
criteria, and no further monitoring is necessary. 


2. It is not conclusive that the mitigation plantings meet 
the success criteria, and monitoring will continue. An 
additional monitoring period will be negotiated at that time. 


3. The mitigation plantings have not met the specified 
success criteria, and corrective measures are required. The 
corrective measures will be negotiated at that time. 
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CHAPTER VIII 


FISHERY MITIGATION PLAN 


INTRODUCTION 

All practical means to avoid environmental damage have been 
incorporated into the proposed plan, including measures to 
minimize adverse environmental impacts of flood control channel 
construction. Plan measures which will reduce impacts to the 
environment include single bank channel widening; a continuous 
low-flow fish passage channel; a floodflow bypass channel; 
avoidance of riparian vegetation and anadromous fish spawning 
habitat where possible; and esthetic treatments. 

To provide appropriate mitigation for project features, 
coordination activities have been ongoing for many years between 
the Corps of Engineers, SCVWD, FWS, NMFS, and CDFG. NEPA defines 
mitigation in the following desirable and logical sequential 
process: 

1. Avoid the impact altogether by not taking a certain action 
or parts of an action. 

2. Minimize impacts by limiting the degree or magnitude of 
the action and its implementation. 

3. Rectify the impact by repairing, rehabilitating, or 
restoring the affected environment. 

4. Reduce or eliminate the impact over time by preservation 
and maintenance operations during the life of the project. 

5. Compensate for the impact by replacing or providing 
substitute resources or environments. 

Mitigation includes actions taken to reduce impacts, as well 
as actions taken to compensate for those impacts. Table VIII-1 
lists project aquatic impacts and appropriate mitigation measures 
to compensate for these impacts. 

DEFINITIONS 

The project reach is the area affected by the Guadalupe River 
Flood Control Project, which is located between Interstate 280 
and Interstate 880. 

Original restocking refers to gravel restocking which occurs 
concurrent with project construction. It is intended to replace 
the estimated 13,500 to 25,190 square feet of spawning gravels 
projected to be lost due to project construction. 
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TABLE VIII“I. EVALUATION OF PROJECT AQUATIC IMPACTS AND SPECIFIC MITIGATION FEATURES. 


AQUATIC IMPACTS 


PROJECT MlTlGATIOIt CPrtMR MAt aboVQ) 



C2}«fflltlNI2E 

(3)-ltECTIFY 

<4)>»R£0UCE 

(5)«CQMPENSATE 

1. Loss of up to 
25,190 sq ft of 
gravels within 
project reaches. 

Unavoidable impacts 

Limit instream impacts 
to those areas that 
require flood control 
work; 54X to 100X of 
the existing spawnir^ 
gravel in the system 
will be affected by 
construction. 

NA 

Maintain 25,000 sq ft 
of salmonid spawning 
gravels in perpetuity. 
Potential construction 
of upstream "spreader 
dams" with appropriate 
gravels by project 
sponsor. 

Replace the 
estimated 13,500 sq 
ft to 25,190 sq ft 
of spawning gravels 
lost during 
construction 
activities. 

2. Potential 
production of 
barriers to fish 
migration. 

Unavoidable impacts 

Minimize impacts as 
much as possible. 

Project changed from 
complete concrete 
channel with no low- 
flow channel to 
approx. 4,650 lin ft 
of CCM and concrete- 
lined channel with a 
low-flow channel. 

Approx. 34X of charnel 
will be armored. 

Place approx. 4,650 lin 
ft of low-flow channel 
into armored channel 
areas to provide 
passage for fish 
species. Provide 
appropriate passage for 
fish migration upon 
removal of the USGS 
weir above Saint Johns 
Street Bridge. 

The secondary channel 
weir will be built to 
ensure fish passage 
within the primary 
river channel. 

Maintenance of approx. 
4,650 lin ft of low- 
flow channel in 
perpetuity. 

NA 
























TABLE Vni-1. tContinuedl. EVALUATION OF PROJECT IMPACTS AND SPECIFIC MITIGATION FEATURES. 


AOUATIC rMPACT^ 


3. Potential 
increase in 
instream 

temperatures due to 
removal of adjacent 
riparian 
vegetation. 


PROJECT MITIGATION (FroM li&t above) 


<1)-AVDID 


4. Potential 
increase of 
turbidity as a 
result of erosion 
subsequent to 
project completion. 



Minimize impacts as 
much as possible. 
Approx. 11,693 Iin ft 
of the adjacent 
riparian vegetation 
will be affected by 
the project, which is 
approx. 62X of that 
existing in the 
system. 


Minimize impacts as 
much as possible. 


C3)-RECTIFy 


Approx. 1,270 Iin ft of 
vertical concrete 
retaining wall located 
on the southwest bank 
of the river will 
provide extended 
periods of shade 
relative to the 
declination of the sun 
during spring and 
summer months. 

Approx. 1,463 Iin ft of 
concrete low-flow 
channel will be placed 
on the left or 
southwestern side of 
the river, providing 
shade during spring and 
summer months relative 
to sun declination. 


Plant native species of 
riparian vegetation as 
much as possible. 

Various grass species 
including reinforced 
turf will be planted 
along the river to 
provide protection from 
erosion and the 
sedimentation of 
salmonid spawning 
gravels. (See erosion 
plan, Section I.) 


4)>REDUCE 


Monitoring and 
maintenance of 
mitigation areas will 
be provided for in 
perpetuity. 


22.45 acres of 
riparian vegetation 
will be planted in 
the mitigation area 
and gabion 
structures. 

The project sponsor 
has proposed 
plantings directly 
adjacent to the 
river/shoreline 
interface and the 
planting of tall 
tree species at the 
top of banks to 
provide channel 
shading. 

SRA mitigation will 
be provided as 
recommended by the 
FWS 





















TABLE VII1-1. (Continued). EVALUATION OF PROJECT IMPACTS AND SPECIFIC MITIGATION FEATURES. 


AQUATIC IMPACTS 


5. Potential loss 
of resting areas 
for migrating 
salmonids. 


6. Potential loss 
of cover and prey 
species associated 
with losses of SRA 
habitat. 


PROJECT MITIGATION CFrtn list above): 


Unavoidable impacts 



Minimize impacts as 
much as possible. 
Approx. 34X of the 
channel will be CCM of 
concrete, 45X will 
have earth work 
performed. 


Minimize impacts as 
much as possible. 
Approx. 38X of the 
original SRA habitat 
within the project 
area will not be 
affected. 


Fish resting structures 
(fish weirs) will be 
placed throughout the 
total approx. 4,650 Iin 
ft of low-flow 
channels. 


Rectify effects by 
plantings in the 
mitigation area, within 
gabion areas, and by 
adjacent-to-river 
plantings. 


4>^REDUCE 


Maintenance of approx. 
4,650 Iin ft of low- 
flow channel with fish 
resting structures in 
perpetuity. 


Maintenance and 
monitoring of 
mitigation areas and 
structures will be 
provided for in 
perpetuity. 


(5)-CGNPENSATE 



Placement of 
combined low-flow 
channels, fish 
weirs, and gravel 
will provide some 
cover to fish 
species. 

Vegetation within 
CCM will provide 
some cover benefits 
for salmonid smolt 
emigration 
downstream. 

Proposed planting 
along the top of 
banks would provide 
channel shading. 

SRA mitigation will 
be provided as 
recommended by the 
FWS. 






















Maintenance restocking refers to gravel restocking after the 
gravel monitoring program is in effect. Maintenance restocking 
will be used, if necessary, to replace gravels lost as a result 
of hydrological changes in the river associated with project 
design, thus maintaining spawning gravel area at the preproject 
level of 25,000 square feet. 

The gravel-stocking goal raters to the quantity (surface area) and 
location of spawning gravels in the river within the project 
reach. For the Guadalupe River project, the goal is to maintain 
25,000 square feet of spawning gravel cover within the reaches, 
placed in areas which will provide maximal beneficial use by 
spawning and rearing salmonid fishes. (’’Maximal Beneficial Use” 
is a general term that will be better defined as this mitigation 
and monitoring plan is in operation. The FWS has stated that 
several large gravel beds providing riffle habitat with adjacent 
shade are project goals.) 

Gravel cover refers to the area in square feet of spawning 
gravels located in stream channels within the Guadalupe River 
Proj ect boundaries. 

Gravel location refers to the specific placement location of 
gravels within the project reaches. 

The reviewing agencies ere the U.S. Army Corps of Engineers, 
Sacramento District; the Santa Clara Valley Water District; the 
Regional Water Quality Control Board; the California Department 
of Fish and Game; the National Marine Fisheries Service; and the 
U.S. Fish and Wildlife Service. 

Placement gravels are gravels placed in the river to provide 
spawning gravels for fishery mitigation; gravels will be river- 
run (washed) and range from 0.25 to 4.0 inches in diameter. Mean 
size of gravels should be approximately 2.0 inches in diameter. 


MITIGATION FOR GRAVEL LOSSES 
Introduction 


The gravel-stocking program is to be implemented as 
compensation for unavoidable impacts to fish habitat caused by 
the construction of the Guadalupe River Flood Control Project. 

Due to instream construction, an estimated minimum of 13,500 
square feet of gravel will be lost and/or modified within the 
project area. The conditions of certification under the Clean 
Water Act, Section 401, state that a Fishery Mitigation Plan will 
be a part of a Final Mitigation and Monitoring Plan. The plan 
must detail ’’measures to ensure maintenance in perpetuity of 
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spawning gravel for anadromous fish in the project reach unless 
FWS, NMFS, and CDFG recommend, and the State Water Board 
approves, cessation of the gravel maintenance program.” 

The gravel-stocking program is designed to replace a minimum 
of 13,500 square feet of spawning substrate estimated to be lost 
as a result of instream project construction and to maintain the 
preproject levels of 25,000 sc[uare feet of potential spawning 
habitat within project reaches. The program will consist of 
(a) replacement of gravels in the project reaches; (b) fish 
surveys and annual monitoring of gravel cover and location to 
evaluate the success of restocking efforts; and (c) restocking, 
when necessary, spawning gravels lost after implementation of the 
project. 

Methods 


Gravel losses in the project reach were evaluated by: 

1. Reviewing Appendix D of the General Design Manual (COE 
1991), including sediment continuity routings and bedload 
particle size determinations. 

2. Conducting onsite observational determinations of Djo, D 50 , 
and D 90 for most of the spawnable gravels in the project reach. 
These observations agreed with COE gravel size estimates of D 50 of 
10 mm and D 90 - 35 mm. Observational data indicated slightly 
larger sizes that essentially confirmed the more quantitatively 
determined Appendix D estimates. 

3. Reviewing standard gravel mobility estimation methods and 
determining the most suitable method applicable for estimating 
Guadalupe River spawning gravel mobility. 

4. Interpreting COE sediment continuity routing data provided 
in Appendix D of the Guadalupe River General Design Manual (COE 
1991) for incremental project changes in sediment transport 
capabilities in project subreaches. 

Existing conditions, or locations and quantities of 
spawnable gravels and corresponding subreach sediment transport 
conditions, are reviewed first, followed by postconstruction 
(project) conditions. Six project subreaches (Table VIII-2) 
developed in the GDM (COE 1991) are tabularly cross-referenced to 
spawnable gravel locations presented in Table II-3 and Figure 
II-4. Mitigation, based on expected changes (using sediment 
continuity routings) from existing to project conditions, is then 
developed. 
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TABLE VIII-2 . PROJECT SUBREACH DEVELOPMENT, GDM (COE 1991) 


Subreach 1 

COE STA 00006 to 06379 

Btokaw Rd. to 1-880 

Subreach 2 

COE STA 06494 to 11837 

1-880 to Coleman Ave. 

Subreach 3 

COE STA 11923 to 14071 

Coleman Ave to New Julian St. 

Subreach 4 

COE STA 14172 to 15480 

New Julian St. to Santa Clara St. 

Subreach S 

COE STA 15504 to 16632 

Santa Clara St. to Bark Ave. 

Subreach 6 

COE STA 16752 to 19452 

Park Ave. to 1-280 

Subreach 7 

COE STA 19488 to 24500 

1-280 to WiUow St. 


Literature reviews were conducted to ensure that an 
appropriate sediment transport model was used to estimate gravel 
mobility for the project subreaches studied. Simons (1992) 
recommends using Yang's (1984) relationship for transport of 
gravel when the bed material is between 2 and 10 mm. Fifty 
percent of Guadalupe River bedload material has a diameter of 
10 mm or less. Corps application of this relationship in the SAM 
package (the basis for sediment continuity routings) is 
appropriate and confirmed based on visual observations of 


subreach gravels 
mobility ptsth; fee 



Sediment Continuity Routings 

The Corps (1991) conducted sediment continuity routings to 
compare existing and project conditions and estimate scour or 
deposition across project subreaches. These routings computed 
the sediment transport capacity for each reach using appropriate 
sediment rating curve equations. Sediment continuity was routed 
according to the differences in sediment transport capacity 
between adjacent subreaches. The sediment supply to each reach 
is equal to the transport capacity in the reach directly 
upstream. If the capacity of a reach to transport gravels 
downstream, and therefore out of its boundaries, exceeds the 
capacity of the reach immediately above it to contribute gravels, 
scour will occur, and a net loss of spawnable gravels. The Corps 
routings account for project features (grade controls, 
revetments, or concrete lining) which may limit scour potential. 

Existing Conditions 

Approximately 25,390 square feet of potential anadromous 
salmonid spawning substrate (gravels) can be found in 
13 locations from Interstate 280 to Interstate 880. (See Table 
II-3.) Under existing conditions, the river channel throughout 
the project study reach is relatively stable. Bed materials in 
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the Guadalupe River consist of a fairly well graded mixture of 
noncohesive sediments ranging in size from very fine sands (0.1 
mm) to large cobbles (150 to 250 mm). 

Riverbank materials consist primarily of very fine and fine 
sands contained in a cohesive silt and clay matrix. A 
substantial amount of fines offer vertical stability for the 
channel banks which are very steep (nearly vertical in some 
locations). The existing channel is deeply incised and 
apparently laterally stable. Field observations confirm these 
findings which preclude the significant opportunity for gravel 
recruitment for those (subreach 6) channels that will be left in 
a natural condition. 

It is reasonable to assume that spawnable gravels, which are 
noncohesive (COE 1991) and elevated with respect to the 
remainder of the bed material, will be some of the first gravels 
moved (in response to sufficient tractive forces for 
progressively higher velocity events) as part of the bed material 
load. Sediment continuity routings (COE 1991), which predict 
gravel movement from one subreach to another, are therefore 
reviewed and interpreted for their relevance to spawnable 
gravels. These reviews are limited to average annual gravel 
mobility. The average annual mobility estimates are weighted to 
account for the likelihood of any particular event among the 2, 

5, 10, 25, 50, and 100-year events occurring over a given period 
of time. 

Sediment Continuity Routings for Existing Channel Conditions 

The following sediment continuity routings estimate existing 
gravel mobility conditions. These routings are summarized in 
Table VIII-3, which presents scour or deposition depths by 
subreach. 
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Table Averane Annual Conditfona Based tibon HaialitlnaF ef tJie 2-. 5-. 10*. 25-. 50- and 100-T«ar 

Events * Existing Conditions 

Subreach 

Scour Oapth <ft) 

Oeposit Oepth <ft) 

Corresponding location and gravel 
(sq ft)* 

1 

0 

0.13 

Downstream of project limit. 

2 

0.53 

0 

Huy 880 to Coleman Ave.; 

4,390 sq ft gravel 

3 

0.20 

0 

Coleman Ave. to New Julian Street 
Bridge; 10,600 sq ft gravel 

4 

0.57 

0 

New Julian Street to Santa Clara 

Street; 5,700 sq ft gravel 

5 

0 

0.31 

Santa Clara Street to Uoz Way Bridge; 
4,500 sq ft gravel 

6 

0.02 

0 

Uoz Uay Bridge to 1-280; 200 sq ft 

gravel 

1 * Corresponds to locations and gravel quantities in Table II-3. 


The channel throughout the project reach is relatively 
stable under existing conditions. These sediment continuity 
routings indicate, on the average (weighted to account for the 
likelihood of each event), that spawnable gravels are scoured 
from subreaches 2, 3, 4, and 6 under existing conditions. 
Subreaches 1 and 5 are slightly depositional under these average 
annual conditions. Extreme scour associated with the lOO-year 
event may cause as much as 3 feet of scour in subreach 4 (from 
New Julian Street to Santa Clara Street). This subreach has 
about 5,700 square feet of spawnable gravels which, under 
existing conditions, may be subject to such transport. 

Subreaches 2 and 3 show approximately 3.6 and 2.6 feet of 
potential scour, respectively, during the 100-year event. Scour 
across all subreaches for the 2-, 5-, and 10-year events 
exhibited a range of 0.07 foot to 1.16 feet of scour. 

Sediment Continuity Routings for Proposed Project Conditions 

The following sediment continuity routings indicate project 
gravel mobility conditions. These routings are summarized in 
Table VIII-4, which presents scour or deposition depths by 
subreach. 
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Table VllI-4. Average Amuet Conditlone mesed llpon lleliditiiia of Uie 2-. 10-» 25-. 50- and 100-Year 

Events - Project Conditfons 

Subreac^ 

Scour Oepth <ft> 

Deposit Depth <ft) 

Corresponding location imd gravel 
<sq ft)* 

1 

0.02 

0 

Downstream of project limit. 

2 

0.05 

0 

1-880 to Coleman Ave.; 4,390 sq ft 
gravel 

3 

0 

0.47 

Coleman Ave. to New Julian Street 
Bridge; 10,600 sq ft gravel 

4 

0.78 

0 

New Julian Street to Santa Clara 

Street; 5,700 sq ft gravel 

5 

0 

0 

Santa Clara Street to Woz Way Bridge; 
4.500 sq ft gravel 

6 

0.46 

0 

Woz Way Bridge to Hwy 280; 200 sq ft 
gravel 

1 * Corresponds to locations and gravel quantities in Table II-3. 


Natural channel conditions will be preserved from Interstate 
280 to Park Avenue. This corresponds to gravel locations 1 
(Interstate 280 to Woz Way Bridge, 827 lineal feet) and 2 (under 
Woz Way Bridge, 112 lineal feet), for a total of 939 lineal feet 
of channel with 200 square feet of spawnable gravels. 

The remaining 25,190 square feet of spawnable gravels will 
be disturbed and/or mobilized by construction activities. 
Specifically, from Park Avenue to Interstate 880, construction 
activities will include channel invert and/or bank modifications. 
Invert and bank modification activities will either remove 
gravels or disturb their placement to the extent that their value 
as potential spawning areas will be minimal. Equipment use, 
passage, and worker activities associated with invert or bank 
construction rec[uire immediate access, and therefore, will not be 
able to avoid the channel areas containing the remaining 25,190 
square feet of gravel. 

Mitigation measures will therefore address preproject 
conditions relating to the quantity of gravel present and channel 
stability. Gravel replacement (discussed below) will address 
quantities of gravel to be replaced due to construction-related 
removal or disturbance from construction activities. Channel 
stability will be addressed by mitigating for changes in subreach 
tendencies to either scour or deposit replaced gravels which 
subsequently become transportable sediment. Comparison of Tables 
VIII-3 and VIII-4 indicates that project scour/deposition routing 
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character will change under average conditions (weighted for all 
considered events), as follows: 


• Subreach 1: 

• Subreach 2: 

• Subreach 3: 

• Subreach 4: 

• Subreach 5: 

• Subreach 6: 


Scour increases by an average 0.15 foot 
Scour decreases by an average 0.48 foot 
Scour decreases by an average 0.67 foot 
Scour increases by an average 0.21 foot 
Scour increases by an average 0.31 foot 
Scour increases by an average 0.44 foot. 


These changes suggest that in upstream subreaches 6 , 5 , 4 , 
and 1 (downstream of the project limits) the tendency for gravel 
transport will be greater than under existing conditions. Some 
of these gravels will be deposited in subreaches 3 and 2 and some 
carried out of the project area. 

Gravel mobility will be reduced by upstream and Los Gatos 
Creek supplies, armoring, articulated concrete mattresses, 
concrete channel lining, and proposed grade control structures. 
However, increased scour in upstream subreaches 6, 5, and 4 
require additional minor structural mitigation measures in the 
channel invert to hold replaced gravels in place in each 
subreach. 


Mitigation Measures for Gravel Mobility 

Steps 1 through 5 on page 63 describe the logical and 
desirable NEPA process for achieving mitigation. Impact 
avoidance (1) is the preferred strategy in areas where gravel 
disturbance can be avoided. This corresponds to the 939 linear 
feet of channel and banks to be preserved as "natural channel" 
from Interstate 280 to Park Avenue. Steps 2 through 4, impact 
minimization, rectification, and reduction or elimination over 
time, are less preferred strategies in this natural channel, and 
are precluded in the remainder of the channel (Park Avenue to 
Interstate 880) by the nature of construction activities. 

The purpose of this gravel mobility mitigation section is to 
replace project-affected gravels with substitute resources as 
delineated within NEPA guidance number (5) outlined in the 
Introduction of this chapter. Mitigative features will replace 
lost spawning gravels (or those effectively lost by disturbance) 
and incorporate design features that tend to hold replaced 
gravels in place at a suitable depth to facilitate anadromous 
fisheries spawning without impeding fish passage. 

Gravel Restocking 

Original Restocking . - Original restocking shall be 
concurrent with project construction. Instream project 
construction will cause an estimated loss of 29,150 square feet 
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of spawning gravels, either through their transport out of the 
project reach or disturbance by construction activities. 

To restock 25,190 square feet of instream gravel that could 
potentially be lost, the construction contractor will spread 
465 cubic yards of river-run gravel within project subreaches as 
shown below. (Additional quantities of gravel may be required to 
compensate for project-related losses. The square-foot 
obligation estimates will be maintained.) 


• Subreach 2: 

• Subreach 3: 

• Subreach 4: 

• Subreach 5; 


80 cubic yards 
196 cubic yards 
105 cubic yards 
84 cubic yards 


These (quantities are cumulative totals and will be placed 
into the river channel subsequent to Construction Contracts 1, 2, 
and 3 to replace lost gravels. 


Maintenance Restocking . - 


, will 

maintain at least 25,000 s<quare reel'or grav^^ the 

project area. Maintenance restocking, subsecquent to original 
restocking with need and quantity established by the monitoring 
program, will take place between June 15 and August 31 to avoid 
potential impacts on salmonids present in the river. 


Gravel locations should be throughout project reaches, yet 
concentrated in areas which are, or will be, shaded by riparian 
vegetation. Goals of the gravel stocking program (i.e., number 
of gravel bed areas, size, and placement) will be established 
through negotiations with the Corps, SCVWD, FWS, NMFS, and CDFG 
prior to application. 

A guideline of the gravel placement program should be to 
provide several 1,000-s<quare-foot gravel beds which will provide 
spawning habitat. The most appropriate locations for these 
spawning beds should be within subreaches 2, 3, and 5 due to low 
scour rates as outlined in Table VIII-4. Some flexibility will 
be necessary in both placement location and (quantities over time 
as the river restabilizes. 


To afford the greatest benefit, gravel should be spread 
manually and/or naturally throughout the river reach. Gravels 
may be placed in the upstream end of the project and allowed to 
wash into areas naturally. Gravel placement will generally 
provide a suitable **riffle” habitat for spawning. Locations and 
amounts of gravel placed shall be recorded and included in the 
annual monitoring report. 

Gravel deposit losses immediately below the San Fernando 
Bridge will be accounted for and mitigated by the sponsor, SCVWD. 
Gravel deposits here are likely the result of a breached upstream 
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construction dam (per. comm. Dr. Smith, San Jose State 
University). In lieu of this, future surveillance should 
recognize this area may not be suitable for spawning gravel 
deposition. Future mitigation for gravel losses below 
San Fernando Bridge will be placed into more appropriate 
locations of the project area. 

Surveys and Gravel Monitoring 

All monitoring shall be performed by a qualified biologist 
working under the supervision of the project sponsors. Overall 
gravel extent shall be monitored annually, between April 15 and 
July 15, so that maintenance restocking, if needed, can proceed 
before August 31 of each year. 

Annual gravel monitoring should include (1) recording the 
location and extent of gravel cover within the project reaches 
and (2) annotating each gravel deposit, including notes on 
streamflow at time of monitoring, amount of gravel submersed in 
water, water temperature, depth of gravel deposits, degree of 
sedimentation over gravels, degree of shading, degree of 
"armoring,” instrecua vegetation, and any other observations 
pertinent to the proper maintenance of the mitigative features of 
the project. (See example of survey form in Appendix C-1.) 

Additional svirveys of project reaches shall be conducted at 
least three times annually, during November, January, and March. 
This monitoring shall include visual identification of migration 
barriers, presence of salmonids (including adults, redds, or 
juveniles), and status of each of the physical parameters 
identified in the above paragraph. Evidence of use of the 
Guadalupe River by anadromous salmonid fishes shall be included 
in annual reports. Furthermore, if any direct evidence is found 
of salmonid use and/or the potential or actual impacts of project 
features on upstream passage of migratory salmonids, the 
monitoring biologist shall notify the California Department of 
Fish and Game and the U.S. Fish and Wildlife Service verbally or 
in writing within 7 days. (See examples of survey forms in 
Appendixes C-2 and C-3.) 

Conditions for Gravel Restocking 

Whenever the monitoring biologists find that spawning gravel 
cover has decreased to a level below 20,000 square feet 
(80 percent of the gravel-stocking goal), then gravels shall be 
restocked. Before August 31 of the same calendar year, 
sufficient gravel quantity to restore the gravel cover to 
25,000 sc[uare feet shall be added to reaches of the stream. 

A potential alternative method of decreasing the necessity 
of the restocking program would be the construction of upstream 
spreader dams with gravels which are suitable for spawning. The 
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sponsor has a continuing ground-water replenishment program in 
which spreader dams are constructed each year and breached prior 
to the flood season. This procedure, which would allow gravels 
to wash downstream after dam breaching, may by itself maintain 
the target level of gravels in the project area. However, 
employment of this measure does not preclude the sponsor's 
responsibility to maintain gravels at the stipulated level and 
otherwise follow fully all aspects of this gravel-stocking plan. 


MITIGATION FOR POTENTIAL FISH PASSAGE PROBLEMS 

Guarantee of fish passage from Interstate 880 to Interstate 
280 will be provided by project mitigation features. Corps 
designs will provide several channel stabilizer structures 
throughout the project area. One will be placed at or near the 
removal site of the USGS gaging weir to prevent potential down 
cutting and gravel loss upstream of the St. Johns Street Bridge. 
Inclusion of these structures will result in no structural or 
natural barriers to fish passage within project areas. 

Corps design of the flow-split weir at the upstream end of 
the secondary channel will ensure that all instream flow will 
remain in the natural channel up to a minimiim of 10 cfs to 
maintain fish passage. Provision of these adequate flows is 
essential to facilitate passage. Diversion to the secondary 
channel will begin at approximately 10 to 15 cfs. 

Should these natural channel flows not be maintained, 
passage should be monitored using a modified Thompson 
methodology. This method calls for the establishment of 
permanent transects across the shallowest portion of 
postconstruction and gravel-restocking riffles. At different 
streamflows, the depth of the water is to be measured at 3-foot 
intervals along each transect. The width of each interval with 
depths greater than or equal to 0.6 foot is then plotted against 
streamflow. These data allow calculation of the flow needed to 
provide water 0.6 foot deep or deeper over 5 contiguous feet of 
the transect (i.e., two adjacent 3-foot intervals having 0.6 foot 
of depth at a particular flow), which is assumed as adequate for 
salmonid passage (Thompson 1972). Thompson defined the flow 
needed for salmonid passage in Oregon streams as the minimum flow 
that provides water 0.6 foot or deeper across 25 percent of the 
stream width over the shallowest course from bank to bank. 

Mitigation for losses of adult salmonid resting areas as a 
result of concrete and CCM placement is included in the project. 
Fish weirs, providing resting areas, will be placed within 
concrete-lined channel sections. Plate 11 shows a typical design 
of these structures. 
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MITIGATION FOR POTENTIAL THERMAL IMPACTS 


Methods 

Thermal impacts were evaluated using the Instream Water 
Temperature Model (Theurer et al. 1984). The Instream Flow and 
Aquatic Systems Group (IFASG), in cooperation with the U.S. Soil 
Conservation Service and the FWS, has developed this model to 
predict instream water temperatures based on either historical or 
synthetic hydrological, meteorological, and stream geometry 
conditions. The model is applicable to any size watershed or 
river basin with a stream network of any stream order and 
complexity. The model incorporates several features, including: 

1. A heat transport model that predicts the average mean 
daily water temperature and diurnal fluctuations in water 
temperature as functions of stream distance. 

2. A heat flux model that predicts the energy balance between 
the water and its surrounding environment. 

3. A solar model that predicts the solar radiation that 
penetrates the water as a function of latitude, time of year, and 
meteorological conditions. 

4. A shade model that predicts the solar radiation-weighted 
shading resulting from both topography and riparian vegetation. 

5. Meteorological corrections that predict changes in air 
temperature, relative humidity, and atmospheric pressure, as 
functions of a change in elevation. 

6. Regression aids that smooth and/or fill in missing water 
temperature data at headwater and internal validation and/or 
calibration locations. 


This model describes these, and subsidiary, features, such 
as statistical aids and guidance regarding basic data sources, 
and describes how to use the model in ungaged watersheds. 


Ttie FWS-'will W'requested' knd" fimded' under the Fish and 
Wildlife coerdinatioh'Acfe to provide';field eetia«atee, of existing 
Shaded Riverine'Aquatlo .Cover haMtat/ f^oject ij^cte 'to SRA^ 
and rec<»»nehdatione sfor .mitigation methodologies within the 
|)roject area prior to. the eoemencemont of each oonstruction 
oontraoti^ 


Model Purpose . - The instream water temperature model was 
designed to predict the average daily temperature and diurnal 
fluctuations in water temperatures throughout a stream system 
network. It uses (mostly) readily available meteorological and 
hydrological data. Stream geometry information also is 
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necessary, but often is collected as a part of previous or 
concurrent hydrologic studies. However, the model does not 
require the collection of new field data (e.g., stream 
temperature) over some period of time before the temperature 
regime of a stream system can be predicted. The use of 
previously collected data may help to calibrate the model, but is 
not necessary for most applications. 

Instream models differ from lake models because the 
downstream water movement tends to mix the water. This turbulent 
mixing is assumed to distribute the temperature evenly both 
vertically and transversely and, therefore, is the basis for 
using a constant water temperature throughout a given cross 
section at any given instant. The purpose of the transport model 
is to predict the longitudinal temperature variation. Although 
the temperature at a specific cross section may be constant at 
any given time, a downstream differential is expected and 
predicted. 

The turbulent mixing, leading to a homogeneous distribution 
of temperature throughout a given cross section, simplifies the 
application of the heat flux relationships part of the model. 

All heat entering the water is assumed to be immediately 
distributed both vertically and transversely. All heat leaving 
the water is a function of this homogeneous water temperature. 
Flowing water generally mixes at a far faster rate as a result of 
the turbulence than due to either conduction or convection within 
the water. 

Data Requirements - Meteorologic data required by the model 
consists of certain solar radiation coefficients, air 
temperature, relative humidity, sunshine ratio, and wind speed. 
These data often are available from published climatological and 
related data but generally require extrapolation to a point in 
the basin. The model includes features to transpose meteorology 
data from a single known point in the basin throughout the stream 
network. 

Hydrological data required by the model consist of discharge 
or flow data throughout the stream system and initial water 
temperatures at the beginning points. The hydrological data 
needed, either the discharge, initial temperature, or both, can 
be developed from synthetic hydrological procedures or from known 
or assumed reservoir operation procedures, where applicable. The 
model includes regression techniques to smooth and/or complete 
water temperature data at points of at least some known water 
temperature. 

Stream geometry information needed consists of the stream 
system network (main stem and tributaries), stream widths, stream 
gradients, shading parameters, and hydraulic retardence. Data on 
all but the shading parameters are normally collected as part of 
a hydrological study. 
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Model Operation - The instream water temperature model can be 
conceptualized as having three general parts: (1) input 
preprocessing; (2) heat flux relationships; and (3) a heat 
transport equation. Input preprocessing includes the preliminary 
input generation, such as the adiabatic meteorological 
corrections, solar radiation, and regression models. The heat 
flux relationships deal with the heat sources and thermal 
processes involved in the exchange or generation of heat, 
including back radiation from the water. The heat transport 
actuation describes the downstream movement of heat energy in the 
water and the actual exchange of heat energy between the water 
and its surrounding physical environment. 

Solar radiation is entirely modeled as a function of the 
latitude of the stream basin, time of the year, and prevailing 
meteorological conditions. 

Shading, resulting from both topographic features and 
riparian vegetation, is modeled as a function of latitude, time, 
basin topographic characteristics, and riparian vegetation 
parameters. 

Impacts Evaluation - The model can, and has been, used 
satisfactorily to evaluate the impact of the following factors on 
instream water temperature: 

(1) Riparian vegetation (past, existing, and proposed); 

(2) Reservoir releases (discharge rates and temperatures); 

and 

(3) Stream withdrawals and returns. 

The model has been used in large basins (e.g., the Upper 
Colorado River Basin) to study the impact of water temperature on 
endangered species (Theurer et al. 1982). It also has been used 
in smaller, ungaged watersheds to study the impacts of riparian 
vegetation on salmonid habitat. The model also has been used 
several times to evaluate the impact of reservoir releases on 
water temperature immediately below a dam. 

Various solution techniques, ranging from hand-held 
calculator to computer programs, directly offer the user 
reasonable answers for each application. The selection of the 
proper solution technique depends on the complexity of the 
application, volume of computations involved, and availability of 
hardware to perform the calculations. The software for all the 
solution techniques is available to the user through IFASG. (See 
Part IV.) The solar shade factor model used for this study is 
described in Figure VIII-1. 
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Figure VIII-l, Solar Shade Model Description 


The solar shade factor is a combination of topographic and riparian vegetation shading. The model is a 
major modification and extension of Quigley's (1981) work. It distinguishes between topographic and 
riparian vegetation shading, and does so for each side of the stream. Quigley's work was also modified 
to include the intensity of the solar radiation throughout the entire day and is completely consistent 
with the heat flux components used with the water temperature model. 

Topographic shade dominates the shading effects because it determines the local time of sunrise and 
sunset. Riparian vegetation is important for shading between local sunrise and sunset only if it casts 
a shadow on the water surface. Topographic shade is a function of the: (1) time of year; (2) stream 
reach latitude; (3) general stream reach azimuth; and (4) topographic altitude angle. The riparian 
vegetation is a function of the topographic shade plus the riparian vegetation parameters of: 

(1) height of vegetation; (2) crown measurement; (3) vegetation offset; and (4) vegetation density. The 
model allows for different conditions on opposite sides of the stream. 

The time of the year (O') and stream reach latitude (^) parameters were explained as a part of the solar 
radiation section. The remaining shade parameters are necessary only to determine the shading effects. 

The general stream reach azimuth (A') is a measure of the average departure angle of the stream reach 
from a north-south (N-S) reference line when looking south. For streams oriented N-S, the azimuth is 
0”; for streams oriented NU-SE, the azimuth is less than 0”; and all stream oriented NE-SU, the azimuth 
is greater than 0”. Therefore, all stream reach azimuth angles are bounded between -90” and ■»-90°. The 
direction of flow has no effect on determining the azimuth; i.e., two streams with a 180” flow direction 
difference can have exactly the same azimuth. 

The east side of the stream is always on the left-hand side because the azimuth is always measured 
looking south for streams located in northern latitudes. Note that an E-U oriented stream dictates the 
east or left-hand side by whether the azimuth is a -90” (left-hand is the north side) or +90” (left-hand 
is the south side). 

The topographic altitude angle (a^) is the vertical angle from a level line at the streambank to the 
general top of the local terrain when looking at a 90” angle from the general stream reach azimuth. 

There are two altitude angles, one for the left-hand side and one for the right-hand side. The altitude 
is 0 for level plain topography; a* > 0 for hilly or canyon terrain. The altitudes for opposite sides 
of the stream are not necessarily identical; sometimes streams tend to one side of a valley or they may 
flow past a bluff line. 

The height of vegetation (V**) is the average maximum existing or proposed height of the overstory 
riparian vegetation above the water surface. If the height of vegetation changes dramatically (e.g., 
due to a change in type of vegetation), then subdividing the reach into smaller subreaches may be 
warranted. 

Crown measurement (V*") is a function of the crown diameter of the vegetation and accounts for overhang. 
Crown measurement is the average of the maximum diameter of the riparian vegetation immediately adjacent 
to the stream. 

Vegetation offset (V°) is the average distance of the tree trunks from the water's edge. The new 
overhang is determined by vegetation offset, together with crown measurement. 

Vegetation density (V^) is a measure of the screening of sunlight that would otherwise pass through the 
shaded area determined by the riparian vegetation. It accounts for both the continuity of riparian 
vegetation along the streambank and the filtering effect of leaves and stands of trees along the stream. 
For example, if only 50 percent of the left side of the stream has riparian vegetation (trees) and if 
those trees actually screen only 50 percent of the sunlight then the vegetation density for the left- 
hand (east side) is 0.25. V** must always be between 0 and 1. 

The solar shade model allows for separate topographic altitudes and riparian vegetation parameters for 
both the east (left-hand) and west (right-hand) sides of the stream. 

The solar shade model is calculated in two steps. First, the topographic shade is determined according 
to the local sunrise and sunset times for the specified time of year. Then, the riparian shade is 
calculated between the local sunrise and sunset times. 
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Figure vill-l (continued)♦ Solar Shade Model Description 


Topographic shade is defined as the ratio of that portion of solar radiation excluded between level- 
plain and local sunrise/sunset to the total solar radiation between level-plain sunrise and sunset. 

Riparian vegetation shade is defined as the ratio of that portion of the solar radiation over the water 
surface that is intercepted by the vegetation between local sunrise and sunset to the total solar 
radiation between level-plain sunrise and sunset._ 


Model Application for the Guadalupe River 

Streaun Reach Solar Model . - Instream water temperature 
impacts estimation for the Guadalupe River project reach began 
with the application of the Stream Reach Solar Model. This model 
used the following inputs; 

1. Constants: latitude of 37®41'; elevation of 50 feet, 
dust coefficient of 1, ground reflection of 24 percent. These 
were constants for both existing and project conditions and 
across all months of the year. 

2. Variables (ranges expressed parenthetically): air 
temperature (50® to 69®), relative humidity (51 percent to 

76 percent), possible sunshine (44 percent to 83 percent). These 
were constant for each specific month. The same monthly values 
were used for existing and project conditions. 

3. Other variables include: Time of year expressed on a 
monthly basis. The model integration accounts for 25 days for 
each month. 

The Stream Reach Solar Model output provided input data for 
day length hours and solar radiation used in the subsec[uent shade 
model. 

Streeun Reach Shade Model . - The Stream Reach Shade Model 
incorporates the following input data: 

1. Constants: latitude of 37®41', stream azimuth of -25®, 
and channel width of 34 feet (existing conditions) and 60 feet 
(project conditions). 

2. Variables (ranges expressed parenthetically): west bank 
altitude of 18® (existing conditions) and 25® (project 
conditions); east bank altitude constant at 23® for both existing 
and project conditions. Vegetation height of west bank varies 
with stage of revegetative growth (existing, 1-year, mid¬ 
project - equivalent to 10 years of regrowth, and maturity - 
equivalent to existing canopy conditions); vegetative height of 
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east bank constant at height of 36 feet, crown diameter of 
52 feet, offset from channel of 12 feet, and density of 
84 percent. 

The Stream Reach Shade Model output provided total shade 
input data for the Instream Water Temperature Model. 

Instream Water Temperature Model . - The Instream Water 
Temperature Model used output from the Solar and Shade Models to 
develop existing and project water temperatures for comparison 
and impact evaluation. Twenty separate input categories 
characterizing stream hydraulic, geometric, and climatic factors 
were input for the following conditions: 

1. Existing Conditions and Pumping Discharges: 

a. Channel width of 10.4 meters. 

b. Four discharges of 1, 5, 10, and 25 cfs to represent 
the range of existing flows. 

c. All months of the year. (The model integration 
accounts for 25 days each month. This integration was estimated 
to be representative of average monthly conditions for the months 
considered.) 

Forty-eight model runs (four discharges multiplied by twelve 
months) were conducted to represent existing conditions for 
Guadalupe River water temperatures. 

2. Project Conditions and Discharges: 

a. Channel width of 18.3 meters. 

b. Four discharges of 1, 5, 10, and 25 cfs to represent 
the range of flows under future conditions, which may include no 
pumping. One cfs represents the minimiim natural summer discharge 
without pumping. For all practical purposes, it is also the 
minimum flow that can be evaluated. Five cfs represents a 
realistic estimate of existing conditions which are: (a) a 
minimum summer discharge and; (b) the minimum flow capable of 
supporting fish passage. Ten (10) cfs is a median discharge that 
allows fish passage and simultaneously exhibits greater responses 
to factors leading to temperature changes than flows in the 15-20 
cfs range. The 25 cfs discharge represents the maximum estimated 
discharge resulting from runoff, natural flows, and pumping. 

c. All months of the year. (The model integration 
accounts for 25 days each month. This integration was estimated 
to be representative of average monthly conditions for the months 
considered.) 
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d. Three shading levels - 1 year, mid-project 
(approximately 10 years of regrowth) and maturity (equivalent to 
existing canopy conditions). These three shading scenarios 
introduce various levels of regrowth success to the model and- 
assist in making comparisons between existing and project 
conditions. The maturity scenario projects (1) a density similar 
to a density that has succeeded under existing conditions and 
(2) related thermal impacts under lower design flows and the 
wider channel. 

One hundred forty-four model runs (four discharges 
multiplied by twelve months multiplied by three shading 
scenarios) were therefore conducted to represent project 
conditions for Guadalupe River water temperatures. 

Assumptions and ranges used for each of the twenty factors 
were as follows: 

1. Upstream Discharge: Discharges of 1, 5, 10, and 25 cfs. 

2. Upstream Temperature: 19.5®C (®C in model, converted to 
®F in results); from Table II-4, above. 

3. Lateral Discharge: 0.004 m^/s/km. 

4. Lateral Temperature: 19.5®C (®C in model, converted to 

®F in results); from Table II-4, above. 

5. Reach Length: 4.5 km. 

6. Manning's N Factor: Assumed constant within the project 
reach as 0.050 for existing conditions and 0.040 for project 
conditions. 

7. Upstream Elevation: 22.5 m. 

8. Downstream Elevation: 11.1 m. 

9. Width's A Term: 10.4 meters for existing conditions and 
18.3 meters for project conditions. 

10. Width's B Term: Assumed constant of 0.255 
(dimensionless) for existing and project conditions. 

11. Thermal Gradient: Constant of 1, since thermal gradient 
is being averaged over the entire project reach. The gradient 
term usually refers to changes between stream segment nodes. 

Node development was not warranted for this relatively short 
river project reach segment. 
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12. Air Temperature: Average monthly temperature (®C in 
model, converted to ®F in results). 


13. 

14. 

15. 

sunshine 


Relative Humidity: Average monthly humidity (%). 

Wind Speed: Monthly average wind speed (m/s). 

Percent Possible Sun: Average monthly percent possible 

(%). 


16. Solar Radiation: Average monthly solar radiation 
(Joules/meter^/second) . 


17. Daylight Time: Calculated by Stream Reach Solar Model. 

18. Reach Shading: Shading was varied in model application 
as a function of revegetation planting stage of growth. Expected 
average height, crown diameter, bank offset, and density were 
estimated for periods of 1 year, mid-project (approximately 

10 years of regrowth) and maturity (equivalent to existing canopy 
density under project conditions). 


19. Ground Temperature: Air temperature less 2 °C 
(constant for existing and project conditions). 


20. Upstream Dam (Y/N): Yes; which accounts for upstream 

dam. 


Model run water temperature data results were converted from 
®C to ®F for ease of relating these temperatures to Chinook 
salmon migration tolerance ranges. 

Results - Results from the model runs can be evaluated by 
comparing modeled existing instreeon water temperatures with 
modeled project instream water temperatures under varying levels 
of vegetation growth and resulting (estimated) shading. These 
results are presented in Tables VIII-5 and VIII-6. 

Tables VIII-7, VIII-8, and VIII-9, present instream 
temperature differences between the three project revegetation 
milestones (1-year, 10-year, and maturity) and the existing 
conditions. The water temperature differences between the given 
revegetation milestone and the existing condition are shown for 
each month and at the four flows (1, 5, 10, and 25 cfs) specified 
as existing conditions. These three tables follow the discussion 
of the revegetation milestones. 
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Table VIII-5. 


Modeled Instream Water TemiDeratures (Fahrenheit) of Exietinw Shading Conditions 

at P^rojeet Flows* 



Discharge in cubic 
feet/second (cfs) 

Month 




Jan 

Feb 

Mar 

B 

mB 

Jun 

jui 

Aug 

n 

Ccfc 

Nov 

Oec 

1 

53 

55 

58 

60 

66 

68 

71 

70 

68 

63 

56 

52 

5 

56 

58 

60 

61 

66 

68 

71 

70 

68 

64 

59 

56 

10 

59 

60 

62 

62 

66 

68 

70 

69 

68 

65 

61 

59 

25 

62 

63 

64 

64 

67 

68 

69 

68 

67 

66 

63 

62 


Table VIII-6: 


Modeled instream Water Temperatures (Fahrenheit) of Project Shatftng Conditions and Project Disdiarge matrix. 


Discharge 
in cubic 
feet/second 
(cfs) 

MONTIf 

January 

February 

March 

April 

May 

June 

Vegetation maturity in years 



1 

10 

m’ 

1 

10 

n 

1 

10 

M 

1 

10 

— 

1 

10 

M 

1 

10 

M 

1 

56 

55 

53 

59 

57 

55 

62 

61 

58 

64 

63 

60 

71 

69 

66 

73 

72 

69 

5 

57 

56 

54 

59 

58 

56 

63 

61 

59 

64 

63 

60 

71 

69 

66 

73 

72 

69 

10 

58 

57 

56 

61 

60 

58 

63 

62 

60 

65 

64 

61 

70 

69 

66 

72 

71 

69 

25 

61 

60 

59 

63 

62 

61 

64 

64 

62 

65 

64 

63 

69 

68 

67 

71 

70 

68 


1 H s Maturity. Modeled vegetation height and density estimated as existing stage of growth. 

















































































































































































Table VIII-6 (continued): 


Modeled tnstream Water Tenperatures (Fahrenheit) of Project Condittohs and Project Diadiargfr matrix^ 


D 1 acharge 

Month 

In cubic 

feet/aecond 

(cfs) 

July 

August 

September 

October 

November 

December 

Vegetation maturity In years 




1 

10 

M 

1 

10 

n 

1 

10 

M 

1 

10 

n 

1 

10 

M 

1 

10 

M 

1 

76 

74 

72 

75 

73 

71 

72 

71 

68 

67 

65 

63 

59 

58 

56 

54 

53 

51 

5 

76 

74 

72 

74 

73 

71 

72 

71 

68 

66 

65 

63 

60 

59 

57 

55 

54 

53 

10 

75 

73 

71 

74 

73 

70 

71 

70 

68 

67 

66 

64 

61 

60 

59 

57 

57 

55 

25 

73 

72 

70 

72 

71 

69 

70 

69 

68 

67 

66 

65 

63 

62 

61 

60 

60 

59 


Table VIII-7. 


Modeled tnetream Water Tetnperattirea (Fahrenheit) ef Dlffereneea faetween O^^Year jpftdjeat and €xlat{n 9 conditfona at Project flowa« 


Diacharge In 
cubi c 

feet/second 

(cfs) 


May 

i|||iii|i||| 

Jui 

Aus 

Sep 

Oct 

+4 

+5 

+5 

♦5 

+4 

♦4 

♦5 

+5 

+5 

♦4 

+4 

+2 

+4 

+4 

+5 

wm 

+3 

+2 

+2 

+3 

+4 

+4 

+3 

+1 




















































































































































































Table VI11-8. 


Modeled instream Water Temperatwree (Fahrenheft) of hlfferarMsw hatween ten-taar frojaet 

and Existing Conditiwis at Project Flous. 

Discharge in 
cubic 

feet/second 

<cfs) 




Jan 

lliiliilil 

Mar 

Apr 

May 

4un 

4m1 

Aug 

lllllllllll 

Oct 

|||;||||||| 

Dec 

1 

♦2 

+2 

+3 

+3 

+3 

+4 

+3 

+3 

+3 

+2 

♦2 

+1 

5 

0 

0 

+1 

+2 

+3 

+4 

+3 

+3 

+3 

+1 

0 

-2 

10 

-2 

0 

0 

+2 

+3 

♦3 

+5 

+4 

+2 

+1 

-1 

-2 

25 

-2 

-1 

0 

0 

+1 

♦2 

+3 

+3 

+2 

0 

-1 

-2 


Table VIII-9. 


Modeled Instream Water Temperatures <Fahrenhe1tlI pf Mfferefices twtween Mature Preject and £xist$n9 Conditions at Project Pious, 


Discharge in Month 

cubic " 

feet/second 
(cfs) 



-2 

-2 

-1 

-1 

-3 

-2 

-2 

-1 

-3 

-2 

-2 

-1 


-1 

-2 

-1 

-3 

-1 

•2 



















































































































One-Year Project Conditions - For the spring months (March 
through May), a comparison of modeled instream water temperature 
for existing conditions and one-year project conditions is shown 
in Table VIII-7. Analysis of the model indicates that instream 
water temperatures will be raised within an estimated range of 
3 to 5 °F at 1 and 5 cfs. At project flows of 10 cfs, instream 
water temperatures are expected to rise within an estimated range 
of 1 to 4 ®F. When flows of 25 cfs occur, modeled project 
instream water temperatures will vary from no change to an 
increase of 2 ®F in March through May. 

For the summer months (June through August), the model 
estimates temperatures will rise 5 ®F at an upstream discharge of 
1 cfs, and within an estimated range of 4 to 5 ®F at both 5 and 
10 cfs. At project flows of 25 cfs, instream water temperatures 
are expected to rise within an estimated range of 3 to 4 ®F. 

For the fall months (September through November), the 
comparison of modeled temperatures indicates that temperatures 
may rise within an estimated range of 3 to 4 ®F at upstream 
discharges of 1 cfs, and 1 to 4 ®F at 5 cfs. At project flows of 
10 and 25 cfs, water temperatures are expected to vary within an 
estimated range of 0 ®F to 3 ®F. 

For the winter months (December through February), the 
comparison of modeled water temperatures indicates that instream 
temperatures may increase by 2 ®F in December, 3 ®F in January, 
and 4 ®F in February at upstream discharges of 1 cfs, possibly 
explained by increased air temperatures and/or solar radiation. 
Modeled temperatures for one-year recprowth project conditions are 
expected to vary within an estimated range of -1 to 1 ®F at 5 
cfs. At project flows of 10 and 25 cfs, water temperatures are 
expected to vary within a range of -2 to 1 ®F. The reduced 
variability at the 5, 10, and 25 cfs flows is probably somewhat 
attributable to the reduced effect of ambient air temperature at 
progressively higher flows. 

Ten-Year Project Conditions - For the spring months (March 
through May), a comparison of modeled instream water temperature 
for existing conditions and ten-year project vegetation regrowth 
and shading conditions is shown in Table VIII-8. Analysis of the 
model indicates that instream water temperatures may be raised by 
3 ®F at upstream discharges of 1 cfs for all three months, and 
within an estimated range of 1 to 3 ®F at 5 cfs. At project 
flows of 10 cfs, instream water temperatures are modeled to rise 
within an range of 2 to 3 ®F. At flows of 25 cfs, modeled 
project temperatures will be the same as the modeled temperatures 
under existing conditions, with a very slight increase (1 ®F) in 
May. 


For the summer months (June through August), the model 
indicates that June water temperatures may increase by about 4 ®F 
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at upstream discharges of 1 and 5 cfs, from about 3 to 5 ®F at 
discharges of 10 cfs, and an estimated 2 ®F at 25 cfs project 
flows. 

For the fall months (September through November), the 
comparison indicates that modeled temperatures may increase from 
2 to 3 °F at upstream discharges of 1 cfs. Water temperatures at 
project flows of 5 cfs are estimated to be 3 and 1 ®F greater 
than existing conditions in September and October, and about the 
same as existing conditions in November. 

For the winter months (December through February), modeled 
project water temperatures indicate an increase of 1 ®F at flows 
of 1 cfs in December, and increasing to 2 and 3 ®F in January and 
February, respectively when compared to existing conditions. At 
flows of 5 cfs, the model indicates a temperature decrease of 
about 2 ®F in Deceiaber, and no change from existing conditions in 
January and February. At flows of 10 cfs, the 2 ®F modeled 
decrease in water temperatures persists through January, with no 
change from existing conditions in February. At flows of 25 cfs, 
only February differs from temperatures estimated at 10 cfs, 
wherein a 1 ®F decrease from existing conditions is indicated. 

Mature Project Conditions - For the spring months (March through 
May), a comparison of modeled instream water temperature for 
existing conditions and mature project conditions is shown in 
Table VIII-9. Analysis of the model indicates that instream 
water temperatures will vary and, in general, be lower within a 
range of ~2 to 0 ®F at all four modeled flows, with no change 
from existing conditions at upstream discharges of 1 cfs. 

For the summer months (June through August), the comparison 
indicates that temperatures will vary within a range of 0 to 1 ®F 
at flows of 1, 5, 10, and 25 cfs. A 1 ®F increase is estimated 
at upstream discharges of 1 cfs for all three months. 

For the fall months (September through November), a modeled 
instream water temperature comparing mature regrowth and existing 
conditions indicates that water temperatures will not change from 
existing conditions at an upstream discharge of 1 cfs for all 
three months. At flows of 5 and 10 cfs, modeled water 
temperatures are about the same as existing conditions in 
September, and decrease by 1 ®F in October, and 2 to 3 ®F in 
November. Modeled water temperatures at an upstream discharge of 
25 cfs vary from 1 ®F above existing conditions in September to 
2 ®F cooler than existing conditions in November. 

For the winter months (December through February), a 
comparison of modeled instream water temperature for existing 
conditions and mature project conditions indicates that instream 
temperatures will be about the same, or 1 °F lower at flows of 
1 cfs, and lower by 1 to 4 ®F at flows of 5, 10, and 25 cfs. 


87 




Summary of Thermal Impact Results . - Analysis of the model 
indicates that existing upstream temperatures of 67 ®F are 
presently being cooled or are remaining constant as a result of 
existing shading during October through May at the modeled flows 
of 5, 10, and 25 cfs. During June through September, modeled 
instream water temperatures rise within a range 0 to 4 °F, 
depending on the flow. 

Tables VIII-7, VIII-8, VIII-9 presented instream temperature 
differences between the three project revegetation milestones 
(1-year, 10-year, and maturity) and the four existing flow 
conditions (1, 5, 10, and 25 cfs). The following impact analysis 
summarizes the project effects to instream water temperatures. 

One-year project instream water temperatures rise during 
April through October at all the modeled flows because vegetative 
shade is lacking. For February, March, and November, modeled 
instream temperatures show little variation, particularly at 
higher flows. In general, during January and December instream 
temperatures at all modeled flows are expected to decrease 
slightly due to ambient air temperatures which are lower than the 
67 ®F water temperature baseline. 

Ten-year project instream water temperatures rise during May 
through September at all the modeled flows due to immature 
vegetative regrowth. For February, March, and November, modeled 
instream temperatures show little variation, particularly at 
higher flows. During January and December, instream temperatures 
are expected to decrease slightly because aunbient air 
temperatures are usually lower than the 67 ®F water temperature 
baseline. 

At mature project conditions, modeled instream water 
temperatures are expected to rise 1 ®F during June through 
September at several of the modeled flows (Table VIII-9). For 
all remaining months, modeled instream temperatures show no 
variation or a decrease in temperatures as compared to existing 
conditions. 


Mitigation Measures for Thermal Impacts 

To compensate for potential water temperature increases, 
both Shaded Riverine Aquatic Cover habitat and riparian 
mitigation plantings required for other project impacts will be 
established adjacent to the stream wherever possible. With time 
to mature, these plantings will reestablish the canopy cover. If 
necessary, additional top-of-the-bank plantings will be included 
in upstream reaches, consistent with other project purposes, to 
provide at least partial shading of the stream where possible. 

In the concrete-lined reaches, the low-flow fish channel will be 
placed on the west side of the river channel. This provides the 
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greatest amount of shade during spring and summer months as a 
result of sun declination and adjacent riparian vegetation. 

Three key mitigation strategies are necessary for long-term 
minimization of thermal impacts consistent with the modeled 
results. These strategies will be especially important for 
establishing shading regimes along the Guadalupe River. 

1. First, planting strategies should emphasize the highest 
density of revegetation as close to the bank as feasible. This 
strategy will promote the establishment of a greater degree of 
shading canopy over a shorter timeframe and will also have more 
persistent beneficial thermal influence due to adjacent 
vegetation to the channel. 

2. Additionally, and equally important, the modeled water 
temperature results assume 100 percent survival (success) of 
revegetation. It is essential that the project sponsor 
establish a frequent and comprehensive monitoring and replanting 
program in an effort to closely approximate these survival 
conditions after construction. 

3. Finally, and most importantly, mitigation will not 
succeed unless flows are sufficient to support a fishery. 

Existing flows of about 2 cfs are generally too low to sustain 
conditions for salmonid spawning, rearing, and migration. Design 
flows ranging from 5 to 15 cfs are more appropriate for 
sustaining these conditions. 


MITIGATION FOR OTHER FISHERY IMPACTS 

Because of the type and extent of fisheries impacts other 
than those already listed (i.e., effects on prey species; ratio 
of pools, runs, and riffles; inter-specific interactions of 
nonnative fish species on different life stages qfanadromous 
fish, etc.) their mitigation will be As 

pffB coc^ 

appropriate agencies (Corps,' SCVWD,' FWS, NMFS, CDFG, RWQCB) will 
take place. Impacts of this sort are expected to rectify 
themselves if compensatory mitigation measures are successful. 
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REPORTING PLAN 


Gravel presence will be inspected annually by the project 
sponsor as part of and in compliance with the Mitigation 
Management Plan (Attachment C of the Environmental Assessment). 
Annual reports shall be prepared by the monitoring biologist and 
the project sponsor and shall be submitted to the reviewing 
agencies by October 15 of each year. Gravel cover shall be 
identified on a map of the project reaches. The report shall 
clearly identify the area covered and location of spawning 
gravels, any fish barriers, the amount and location of restocked 
gravels, if any were necessary, and any other information 
pertinent to the success of the fish mitigation program, such as 
a listing of the areas which appear to retain gravels, annual 
streamflow characteristics, and other data, as appropriate. 

Reports shall be prepared in the following format: 

1. Abstract 

2. Introduction 

3. Materials and Methods 

4. Results 

5. Discussion 

6. Recommendations 

7. References 

8. Appendixes 


EFFECTIVE MITIGATION CRITERIA 

Effective mitigation is achieved when the monitoring 
biologists find that spawning gravel cover has stabilized at a 
level equal to or above 20,000 square feet (80 percent of the 
gravel-stocking goal), that no barriers exist for the migration 
of anadromous salmonids, fish baffles provide appropriate fish 
resting areas, and instream temperatures return to preproject 
levels. 


NONEFFECTIVE MITIGATION CONTINGENCY PLAN 

If the spatial distribution of spawning gravels is 
determined by inspection to be below 25,000 square feet, gravel 
in the upstream reaches of the project area, most likely between 
Park Avenue and West San Fernando Street, will be restocked by 
the project sponsor using river-run gravels (approx. 0.25 inch to 
4.0 inches in diameter) before August 31 of the same calendar 
year. If barriers developed as a result of project construction 
and maintenance preclude fish migration within the project area, 
coordination shall be necessary between the resource agencies, 
the Corps, and SCVWD, and further mitigation will be required. 

If instream temperatures are elevated beyond preproject levels 
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after sufficient time has elapsed to allow for vegetation 
establishment and maturation, additional coordination shall be 
necessary between resource agencies, the Corps, and SCVWD and 
further mitigation rec[uired. 


AGENCY RESPONSIBILITIES 

The Corps of Engineers is responsible to ensure that the 
construction contractor has provided placement of gravels 
appropriately to compensate for losses to instream fisheries 
resources within the project area, concurrent with construction, 
totaling 25,000 square feet. The SCVWD is responsible to monitor 
and maintain the level of gravel within the project area at 
25,000 square feet in perpetuity, or until such time that gravel 
concentrations have been determined to be appropriately 
stabilized. 
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CHAPTER IX 


EROSION PROTECTION PLAN 


INTRODUCTION 

Due to the magnitude of excavation required for this 
project, an erosion protection and control plan has been devised 
to preclude extensive soil runoff into the river. Additional 
erosion control measures will be discussed and implemented as a 
condition of the National Pollution Discharge Elimination System 
(NPDES) Permit required for the project. Weather, river stage, 
and ground-water levels will affect the channel excavation work. 
Excavation will begin in summer or fall months when river stages 
and ground water are low; thus the dewatering effort will be 
less. To aid in site dewatering, excavation will start at the 
downstream end of the project at Interstate 880. Unrocked and 
unsurfaced (no aggregate base) areas of the swale and embankment 
of the plug and stub areas disturbed by construction will receive 
erosion control seeding following completion of construction 
operations. 


TEMPORARY EROSION CONTROL 



areas will include all borrow areas, soil stockpile areas, all 
cut or fill slopes, and all areas disturbed as a result of 
construction operations. Temporary erosion control measures 
shall be as follows: 


1. Step 1 - Apply 2 tons per acre straw mulch. 

2. Step 2 - Apply a uniform application of stabilizing 
emulsion mixture over the straw mulch. The stabilizing emulsion 
mixture will be as follows: 

a. 100 pounds per acre of stabilizing emulsion. 

b. 250 pounds per acre fiber. 

c. 12 gallons of water per 1 gallon of stabilizing 
emulsion. 
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PERMANENT EROSION CONTROL 


Soil Preparation 

Soil areas designated to receive erosion control seeding 
will be thoroughly tilled until the condition of the soil is 
acceptable. The area will be brought to a smooth, even condition 
to ensure a uniform surface. Undulations or irregularities will 
be completely removed by the use of a free-moving float drag, or 
other approved methods, before the start of seeding. The tilled 
areas shall be thoroughly watered to settle soft spots. 

Seeding 

Seed shall be labeled in accordance with U.S. Department of 
Agriculture Rules and Regulations under the Federal Seed Act in 
effect on the date of Invitation for Bids for a particular 
contract. Seed which has become wet, moldy, or otherwise damaged 
in transit or in storage will not be acceptable. The proposed 
seed mixture shall be as follows: 


Botanical Naae/ 

Coinon Naae 

Ninimui Purity 

Germination 

Percent 

Lbs./Acre 

Bromas mollis 
(Blando Brome) 

95 

80 

10 

Trifolium hirtum 
(Rose Clover) 

88 

85 

5 

Vicia dasYcaroa 
(Lana) 

99 

85 

10 



Total Lfae/Acre 

25 


The contractor will have the option of using the Broadcast 
Seeding Method, Hydroseeding Method, or Combination Method for 
all areas designated to receive erosion control seeding. Erosion 
control seeding will take place generally between September 15 
and November 30. These dates may be adjusted on the basis of the 
climatic conditions at the project site at the discretion of the 
Corps of Engineers. Seeding will not take place during rainy 
weather or when the air temperature is below 40 ®F or above 
80 ®F. The seeding operations will be halted when high winds, 
excessive or lack of soil moisture, or other factors are not 
conducive to satisfactory results. 

Straw mulch will be uniformly applied to all areas 
designated to receive erosion control seeding at the rates 
specified above. The straw mulch will be incorporated into the 
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soil with a roller equipped with tapered studs made of 
approximately 7/8-inch steel plate and placed approximately 
8 inches apart and staggered. In areas where machinery cannot be 
used, the mulch will be retained in place by pressing straw into 
the soil with a shovel or spade. 

The entire erosion control area will be thoroughly watered 
upon completion of seeding. The erosion control areas will be 
kept continually moist for a minimum period of 60 days. 

Areas susceptible to vehicular or heavy foot traffic will be 
protected by erecting suitable barricades immediately after 
seeding is completed and/or by placing warning signs. 

During each wet weather season, the construction contractor 
will be responsible for the proper care of the erosion control 
areas for a minimum period of 60 days upon completion of seeding. 


ESTABLISHMENT PERIOD 

Upon the completion of erosion control seeding operations, 
an inspection will be held prior to the start of the 
establishment period. The erosion control areas will be 
inspected to ensure the work complies with the 

construction ^ plans and specifications. If the 

inspection indicates that areas have been skipped or seeded at 
less than the specified rate, or the expected stand of erosion 
control plantings will not be produced, additional erosion 
control seed, straw mulch, stabilizing emulsion, fertilizer, 
etc., will be applied. Reseeding will be accomplished using the 
same seed mix specified for the initial seeding. 


POST-ESTABLISHMENT PERIOD 

Upon the conclusion of the establishment period, the erosion 
control areas will again be inspected by If the 

erosion control plantings produced as a result of erosion control 
seeding are substandard or otherwise inadequate, additional work 
will be performed and the establishment period extended 
accordingly until satisfactory results are achieved. 


NPDES PERMIT REQUIREMENTS 
General 


Since this project is a construction activity conducted in 
accordance with SWRCB-certified nonpoint source water cjuality 
management plans, it is subject to the requirements of a 
construction activity permit issued under the National Pollutant 
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Discharge Elimination System (NPDES) storm-water quality 
regulation program, mandated by the Clean Water Act and 
implemented by the Environmental Protection Agency's permitting 
program. The purpose of the permit is to ensure that future 
storm-water discharges are controlled and monitored. A Notice of 
Intent to the California State Water Resources Control Board must 
be filed by September 30, 1992. The notice will be accompanied 
by a Storm-Water Pollution Prevention Plan (SWPPP) and monitoring 
plan. Unnecessary duplication will be avoided to ensure that 
pollution control programs are complementary. 

Storm Water Pollution Prevention Plan 


The SWPPP has two major objectives: (1) to help identify 
the sources of sediment and other pollutants that affect the 
quality of storm-water discharges and (2) to describe and ensure 
the implementation of practices to reduce sediment and other 
pollutants in storm-water discharges. 

In addition to a description of site characteristics, the 
SWPPP will include the following required storm-water management 
controls: 

• Erosion and Sediment Practices, Vegetative Methods - A 
narrative description of planned erosion control methods will be 
prepared. 


• Erosion and Sediment Practices, Structural Control 
Methods - A narrative description will be prepared of structural 
practices used to modify onsite runoff hydrology to limit erosion 
potential from exposed areas. For drainage locations serving 10 
or less acres, the contractor will install silt fences, straw 
bale dikes, or equivalent sediment controls for all side slopes 
or downslope boundaries of the construction area or provide a 
detention basin providing storage for runoff from disturbed areas 
from a ao-year, 24-hour stora event. felmh 

lO disst^bed'acres,ilfe knj^.one. common drainage 

^ detention 

iiiAparintormV siltfences# dikes#;'dr'eqnivatent 

:e:eM^m:^t'Ocntrole nit side'slope and dewnetope 

botmdarles of the construction area* ' 


• Construction Site Housekeeping Practices - A 
description of construction site management practices will be 
prepared that includes, at a minimum, the following: no 
discharge of solid waste, including building materials or debris; 
minimization of offsite vehicle tracking of sediments; and 
demonstrated compliance with applicable State or local waste, 
sanitary sewer, or septic tank regulations. Areas of interest 
are contractor staging areas (fuel leaks, lube and oil fluids), 
excavation work, and topsoil stockpile areas. 
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The plan will be retained at the construction site. When 
construction is complete or ownership has been transferred, the 
SWRCB will be notified that all State and local requirements have 
been met. 

Poat^Development Storm-Water Management Plan 

A plan will be prepared describing measures to control 
pollutants in storm water that will be discharged after 
construction operations have been completed. Representative 
controls for mitigating the post-development hydrology increases 
may include infiltration of runoff onsite to reduce total runoff 
discharge; runoff flow alteration by use of open vegetated swales 
and natural depressions (i.e., increased depression storage); 
storm-water retention basins (runoff held for 1 day or more); and 
storm-water detention basins (runoff held for less than 1 day). 
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CHAPTER X 


OPERATION AND MAINTENANCE REQUIREMENTS 


Mitt i»to my 

proj^bt; manttal for t3ak j^uadaJbipe River 


OPERATION REQUIREMENTS 


Human activity within the mitigation areas shall be limited 
only to that necessary to maintain channel capacity for flood 
control. Recreational use of the mitigation area is prohibited. 
Trails for recreational use can be constructed adjacent to, but 
not within, the mitigation area. Three possible levels of 
protecting the mitigation area are proposed. 


tiurjegyitrelg!^o.g.^ ^e^<3fr^ybe(l.'Jbelbw< 


1. Level 1 - Install signs prohibiting recreational use of 
the mitigation areas. Signs will be roughly 18 by 24 inches and 
placed at regular intervals along the maintenance road/ 
riverwalks which interface the mitigation and recreational areas 
of the project. Additional policing of the mitigation sites will 
be implemented on an as-needed basis. 


2. Level 2 - Install a post and cable barrier along the 
maintenance road/riverwalks to provide a physical barrier to the 
mitigation sites. 

3. Level 3 - Install temporary 6-foot-high chainlink fencing 
along the maintenance road/riverwalks to create an exclusionary 
barrier to the mitigation sites for the 3-year maintenance/ 
establishment period. 

Use of heavy equipment will be permitted only to repair 
damaged or destroyed project features (riprap, drop structures, 
etc.), eroded banks, or bank failures. Vegetation removed 
because of these activities will be replanted and maintained 
until it is established to the satisfaction of the Corps of 
Engineers, in consultation with the U.S. Fish and Wildlife 
Service. 


Vegetation will be allowed to grow to maturity unimpeded 
within the mitigation areas. Trees and shrubs will not be pruned 
within the area except to maintain hydraulic design capacity. 
Pruning required to maintain channel design capacity will include 
only selected removal of overhanging or horizontal limbs which 
collect debris and obstruct flow. 
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MAINTENANCE REQUIREMENTS 

The following routine maintenance activities, defined as 
those periodically scheduled and implemented activities necessary 
to maintain the flood capacity and integrity of the channel, may 
be conducted by the Corps of Engineers or the Santa Clara Valley 
Water District within the mitigation area: 

1. Control weeds, grasses, and emergent aquatic vegetation on 
channel bottoms, banks, and flood control berms to maintain 
channel design capacity by mowing, hand labor, or herbicide 
application. 

2. Control weeds and grasses in revegetated mitigation areas 
to allow plant establishment by mowing, discing, hand labor, or 
herbicide application. Herbicides will be sprayed in a selective 
(site specific) manner and tightly controlled to avoid over¬ 
application. 

3. Remove vegetation, sediment deposits, debris, and other 
obstructions to flow in the immediate vicinity (not to exceed 
100 feet) of bridges, storm drain outfall structures, and drop 
structures to maintain the structures' design function. Surface 
flowing water, if any, will be diverted from the work area when 
equipment is used in the channel. 

4. Selectively remove woody and herbaceous vegetation with 
hand labor and tools on channel bottoms, banks, and flood control 
berms to maintain channel design capacity. 

5. Remove trees and branches that are in imminent danger of 
falling, fallen trees, and associated debris to maintain the 
channel design capacity. 

6. Remove accumulated sediment, debris, rubbish, and other 
obstructions from channel bottoms to maintain channel design 
capacity, low-flow channels, or when necessary to provide fish 
passage or fish habitat. 

The project also includes construction of low-flow channels 
wherever the channel invert is modified and a secondary channel 
downstream of Coleman Avenue within the riparian mitigation area. 
The low-flow channels are designed to provide fish passage 
through the modified channels. This channel will be routinely 
maintained to assure fish passage. The berm area downstream of 
Coleman Avenue includes a secondary channel designed to enhance 
wildlife habitat in the mitigation area during higher flows. It 
has a 5-foot bottom width, 1 vertical on 1 horizontal side 
slopes, and an invert elevation approximately equal to the 
natural channel. A 1-foot-high, grouted rock weir is provided at 
the upstream connection of the secondary channel to the natural 
channel to maintain low-flow priority in the natural channel. 
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CHAPTER XI 


REVIEWING PROCESS AND REMEDIAL ACTIONS 


AMENDMENT 

Adjustments to monitoring procedures may be required as the 
site changes over time or if logistical problems make a procedure 
unduly difficult or costly. The appropriate agencies shall 
review the monitoring reports and provide any recommendations 
which would increase the effectiveness of the Fishery Mitigation 
Plan and Compensatory Riparian Mitigation Plan. Recommendations 
shall be implemented with the concurrence of the project sponsor 
and the other reviewing agencies. The project sponsor may also 
wish to recommend adjustments to the monitoring procedures. Any 
change to or deviation from this mitigation and monitoring plan 
will require prior written approval from the Corps of Engineers, 
in consultation and concurrence with the FWS, the CDFG, the NMFS, 
and the RWQCB. 


TERMINATION 

Termination of the gravel stocking and riparian vegetation 
mitigation plans shall be permitted according to the Conditions 
of Certification. Termination must be recommended by the 
National Marine Fisheries Service, California Department of Fish 
and Game, and the Fish and Wildlife Service, and approved by the 
State Water Resources Control Board. The project sponsor may 
request termination if the location and cover of spawning gravels 
become stable over a period of 5 successive years, including 
periods of high strecuaflow in a year in which the Guadalupe River 
Basin receives at least 150 percent of its average precipitation. 
The commitments described herein may only be terminated by 
written agreement of the SCVWD and Corps of Engineers, in 
consultation and concurrence with the FWS, CDFG, NMFS, and the 
RWQCB. 
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CHAPTER XII 


MITIGATION AND MONITORING BUDGET. 


All mitigation measures will be constructed (low-flow 
channels, fish resting weirs, water control weir(s) at secondary 
channel, and bypass culvert) and or implemented (mitigation 
plantings and spawning gravel placement) with joint funding of 
the Corps and SCVWD. 

Annual operational, maintenance, and replacement costs for 
the project are estimated at $20,450. This funding will be 
augmented as necessary by the SCVWD after Year 3 of the project. 
Continued additional funding may be necessary to meet criteria 
set forth within this plan and as established within agreements 
between the Corps and SCVWD. 
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FAT ELAY OARK BROWN. OAmP. -i04 PLASTTCTY 
HNES. APPROX. 5 TO 15X VERY HnE GRAINED SANO. 
STJT. SOME UOOERaTE R£D0i9< BROWN MATERIAL 


j ^AT 3R0WNJS1 CRAY. DAMP. HIGH 

I PLaSTIOTY RNEl APPROX. 5 TO lOX 'eRY HNE 
" I grained SANO. FIRM TO SCTT. SOiE uOOERaTE SEOOiSH 
3R0WN m aterial AN Q CARBO N MATERIA L _ 

FAJ CLAT: brownish CRAr.(F\£lD: DAMP. HiCH PLASTICITY 
*0 DS.Aj fines, soft to FWU. SCWE MOOERATE RED0IS4 BROWN MATERIAL 
CARBON MATERIAL ANO THIN ROOTS) 


FAT CLAY^ pale TELIOWISH BROWN IQ BLACK. DAMP. .HlOl 
PLASTX3TT FINES. SOFT. CARBON MATERIAL ANO THW 
ROOTS 


FAT CLAY: PALE TEUOVMSH BROWN TO BLACK. DAAAP. 

HKW PLASnaiY FINES. SOFT. CARBON MATERIAL ANO 
THIN R OO TS _ 

FAT CLAY pale tEUOWISH BROWN. (F1EU): DAMP. HIGH 
PLASTIOTY RNES. SOFT. SOME MODERATE REDOSH 
orange material ANO CARSON MATERIAL) 


SW 

(su) 


(PS) 

Cs 


GRa'.-ELS. =i;PC£NT ’3 y 'AEichT ?AS3:nG G' SiE'/E ANO RETAINED ON TTHE NO. A SlE'/E. 

SanOS. 3EPCE.NT 3Y 'AtiCHr PASSING THE NO a siE'/E anO RETAINED ON THE NO. 200 SiE'.E. 
riNES. =-RCE.NT 3Y 'iVElCHT PASSING THE .NO. 200 SIE'.E. 

UCUID UMIT. 

PLAST1CTV :nO£'.< (liquid UMIT MINUS PLASTIC UMIT). 

UABCRATCRY DETERMINED MOISTURE CONTENT IN PERCENT OE DRY WEIGHT. 

LaSORATCRY OASaTKATlOH. 

VISUAL FIvJD CLASSinCAHON. 

NUMBER CF 3L0WS OF STANDARD PENETROMETER. 
refusal of standard penetrometer (SEE NOTE 8). 
aorrou of role . 

groundwater level encountered DURING ANO/OR AFTER DRILLING. 

PAVEMENT SECr.ON. 

SPECIFIC CRAVITT' or SOUOS 

COMBINATION FIELD ANO LABORATORY CLASSIRCATION. 

DRY UNIT aEIGHT in POUNDS PER CUBIC FOOT 


NOTES : 


FAf PWLE YQIOMSH BROWm. (FIOD: OAMP. HKW 

PLASTIOTY FWeS. FWM. SCX UOOOIATE RCDOSH BROWN 

HRwO 


Fat rLA-r. mgiwm sluw gray. wq4 plastjoty 

FIHCS T?PC£ CF ANGULAR SANO 70 l/B—H. 3ZE. FIRM. 
SOME iHfft ROOTS 


1. LABCRaTOSY C-ASSIFICATIONS are in accordance with ASTU 0 2437-85 "CLASSIFICATION OF SOILS 
FOR engineering purposes." 

2. VISUAL FIELD CLASSIFIC.\T10NS ANO DESCRIPTIONS ARE IN ACCORDANCE WITH aSTM 0 2488-84. 
'DESCRIPTICN AND lOcNUnCATlON OF SOILS (VISUAL - MANUAL PROCEDURE)." 

0. ALL COLORS DESCRIBED AilE IN ACCORDANCE WITH THE GEOLOGICAL SOCETY OF AMERICA 
"ROex COLOR CHART." 

4. ALL SIEVE SIZES SHOWN ARE U.S standard. 

1 THE TRMS '3Lr A.NO "CAY* ARE USED RESPECTIVELY TO OISTINCUISH MATERIALS EXHIBITING 
lO'aE.R PLASGOTY FPCu IHOSE V4TH HIGH ?'.ASDC'TY. THE MINUS HO. 200 SEVE MATERIAL IS 
SILT iF The UCUID UMiT ANO PLASTiaTY INDEX PLOT BELOW THE 'A* UNE ON THE PLASTTCTY 
CHART (ASTM 0-2487) AFO IS CLAY IF THE UQUIO UMIT ANO PLASTiaTY INDEX PLOT ABOVE 
THE "A" UNE ON THE CMART. 

5. 3CR0E.RUNE CLASSFICAIIONS: SOILS POSSESSING CHARACTERISTICS OF TWO CROUPS ARE OESICNAIEO 
5Y CCMBINATTCNS CF GROUP SYMBOLS SE=ARATED BY A SLASH. 

7. OUAL SYMBOL CLASSIFKTA'iiON: SOILS POSSESSING BErAEEN 5 ANO 12% FINES OR WHEN THE UQUIO 
UMIT ANO PLASTiCrf »IOi:x values plot in the CL-ml area cf PLASTiaTY CHART FOR 
example. S'.v-5C. a AELL GRAOED SANO MIXTURE 'WTH A C^r BINDER 

3. .RE.'JSAL OF "HE STanDAIIO PE.NETROMETER IS DEFINED AS ONE OF 1H£ FOLLOWING' 

A.25 3LC-.VS FC.R I" CR LESS ADVANCEMENT CF THE SAMPLER- CR 

_3.50 BLO-WS "GR T" TCI 6" ADVANCEMENT OF THE SAMPLER. 

9. SCRiNCS tVEPE DRILLED 'MTH A CME—75 DRILL RIG USING AN a-iN. OIA. HCXJ.OW STEM 
rUCnT AUCc-^. 

10. OISFvjRBED samples 'AEiPE TAKEN FROM A 2-iN. 0.0. ANO I.28-iN. i.O. SPLIT SPOON SAMPLER. 
UNDISTURBED SAMPLES 'WERE TAKEN FROM A S-IN. THin-'wai ' -n SAMPLER. 

11 . s.ANOARo pene"ro.m£ter unuzED AN a—N. long sput SPOON Sampler, astm o isas 

12. the IERU'CARBON" cs "slack CARBONACEOUS" REFER TO VECETAIION OHICH APPEARS TO HAVE 3EPN 
G^ARRO) PRtCR ’’C CcP03T10.'<. 

li UOSTURE CONTENT RCR SOL «LL VARY V41H SEASONAL CHANGE OF PRECWTARON ANO/OH RIVER STAGE. 

14. GROUNDWATER LTva MU VARY MIH SEASONAL CHANCES. ANO VARIATICMS IN rainfall 

15. FOR LOCARONS Cf EXPLORATIONS. SEE SHEET NO. 39 


I -l-l 


L£M OAT: 3U;i94 CJUT. eT. uCDlUU KASTiaTY nM£S. 

• I ^ I - I ngu IQ sTgT. mAcg or VCRY nr< cwaincd Sxjo, ri«M 


a,0J4. Cawf>lX7ID 2 JUN 87 


PLATE 9 

LOGS OF BORING EXPLORATIONS 


SAhblYj -PAYS 


GUADALUPE RIVER. CAUFORNIA 


LOGS OF EXPLORATIONS 


2F-a7-l THROUGH 2F-37-3 


0~<)n«l: J. Soondnxv, 

SACRAMENTO DISTRICT 

Onjwn: K. WofK/S, UcVrf 

CORPS Of ENGINEERS 

Cf>«cJtefl: 0, Rick«fi3 

JAK 


PLATE 


P-9 
































































































































































































































































■ I |(j|\,^L- rAiNr\L,iOIC) 


VL HAYb 


DCPTH 
a_ *7.0" - 


CT SA n g R MC 


■J- 


C_ «.0‘ - 0 


FAT C-AT! CTA-rtSH BRQWN. WT, MCH PLASTXJTT 
fxs, TXAxx Of f>< CTAJwa scrr to fww. 
CARSO UATERUk. AMO THW ROOTS 


rU OAT ; DARK TEli0V^^9^ 9ROW. (RCLD; MY ^CH 
P1>STK3TY ONCS. SOH TO STFT. CJMBOi UkWQAi. 

JMO T>«n ROQT3) 

FAt. wOOCRATt REDOtS^ BROW TO UEIXW CRAY. 

OAWP. MO PUkSTiOTY nncs. ST»7. CARSON yATDttjy. 
TVy^OUCHOUT 


F*T :^Y- fflou lao* SAME AS asovc except 
TELIOWSH GRAY »ITH A TRACE Of PAt£ REJWa 
MOW 


fAT CLAT - CRAYTO BLACK. (FCLD: 0A«P. 

MO PLASTcrr fiNCS. sort to st»t. 

TRACE or CRATTO ORANGE Pt«( UATOBACSQUE 
RaX>S4 BROW UAWHALSOUC TMW ROOTS) 


FATLg-AT; TEUORISH CRAY. {HCUh OANP, HKH 
PIASROTY r»iCS. son to RRM. IRACC of PAU 

RCDOtSH BROW UATERIAL) 


FAT CA^ - TEJ.0RI94 CRAY YCW A TRACE OF PAl£ 
REDOtSi BROW. OANP. h»CH PUSOOTY HNES. STHT. 
SOWE CAR604 MAHRAL 


FAT OAT: CRAUSH BUOC, 0AA*o. hN34 PLASTICITY 
FMES. SOFT. SOME UOOCRATE KSOOi 8ROW UATERIAC 
TRACE or GRAYISH ORANGE PMK UATERUi, SC^ THM 
ROOTS 


IIAPI OAT i*Th SANQ: UOfl^OUVE CRAY. (rTOJ); DAMP. 

LOW plasticity F«€S. VCTY One to fine CRAfAED SANO. 
SOFT TO fWM. SOME WOOERATE REDOtSH BROW 
NATERlAl. TRACE OF CARBON UATERIAL) 


a.ah. coupleted j jun s? 


(CM) 


_ 


7 

- 



10 




_ 

,0 

0 


fAT OA T OARJC YEUn^ ORT. 

f»c. Sir n«£ 

o<««) SW. ' 


L »J S^ . T: “Oocslir'^ —hich PLASTicrr 
f>-ti nPH TO ITffr ciSC ^-5-C 
ua soue iv« ■ 


f* - ? flAt UCMT cuw _ „»tSAn; redoish 
oRAHCt (noji: OAi*. .S*. rt rues. !s*ce 
or ^wr FINE CR**o’ ^ ^"c. - 2.77 


6 1 »A I 5J 

i I 


EiLOil: Ttuows. OUT - vCCaaTt SROM. (FIOD: 
• OARIR. rtOH PlASnaTY (Wt v,- to PRu. SOiC 
UOOOlAIt RQJOIST e*0«M CARBON 

_^UAIDOAU «A._^-- 


X E9J 

I 

I I 


J 

J' 


EALCLAS black. (fJSXO: ix^ mW PLASROTY FINES. 
*7 ^ ^ ^ CRAj^s SOME R£D0^S^ 

BROW UAIERIAL AHO TWs^rsr 


FAT g,AT: SLACK TO Oaj^ tt >I94 ORANGE. 
DAMP. HtCM PLASRCTY FHX ^icE SANO. 

SOFT. WOOERATE R£D0t» Vrov> anO UEDWW OTAY 


EAT OAt blaol (FtEUk tNwr* mqi PLASTtcrrr fmcs. 
TRAa OF VERY FINE CRAIO S«N0. SOME WOOERATE 
REDCXSI BROW MATEPME. Sa< TH« ROOTS) 


WEM OTAY mJH R£D0(94 
BROW I>W UYERS. (OELS*. 0*mP WGXUM TO H»CH 
PLASToarr fines), firm to styt 


25.6 9il IAAM. OAT WTM SANO- QUSKY YEHOWia BROW. 
28.0185.7 (FTELO; MOIST, MEDIUM TO «Oi ^ASTIOTT FINES). 
VERT riNC CRAmco sano. fnEii.^ soft) 


E.AI.S-AT OUSCT YEaOwfiH ^OW. (FIQJD; MOST. 
HK> PLASnon FINES. SOFT} 


F.AT CLAY : DARK VtHOYMSM Bi-OW. (FIELD: MOST 

MK>< PLAsnaiY FINES, son. wace of mooerate 

RCDOfSH BROW uaTEPuU 


FA_T CLAr DARK YEaOWlSI S OW. uaST. HICM 
PLASTIOTY FINES. SOFT. TRACS Cf REDOCW BROW 
MATERIAL 


FAT CLAY CRATia ORANO* ^•ClST..M!CM 
PLASnOTY HNES. SOFT TO PPM. SOME 
WOOERATE RED0I94 BROW 


SILTY CLAYEY SAwO: MOOEHATE REDOISH 0ROW. (FIELD: 
icr. VERY FINE CRAWED SA.'O. VERT LOOSE) 


LEAN TO FAT CLAY: UOOERAtf. YEaOWSH BROW. 
MOrST. WCOUM 10 HKX PLASTVOTY HnES, APPROX. 
5S SANO 


LEAN TO FAT CLAY: FROM 3t5‘ SAME AS ABOVE. 
EXCEPT UEOtUU eUflSH CRAT. vERy most. SOFT 


a.0JL completed 3 JUM 87 




l-i-l - l-l-l- I- 


j ASPHALTIC CO*»rT TO 


ocriH 
C- ^.0- , 


I £2CeLr Sl*.22 2Ai£L. 


WOOCUT 3PCW. yn. 


I w£DtAA PLAST.C'P' f>CL. AP>A CL 10 TO ISI 7>C 
I 05 COARSE CRAK2 SANO TO 1/9—N. SCE. S^T 
■>1 SOME CA.g9CN UA^Ai 


|LiI_£LiI- WOOERaTT 3RCW. Daa^. 6^ 
IPLASnOTY FMi SCAmsiS wooeratt PEDOO^ 
]3ROw waTIRia:. scwt CAPSO MATI?:^:. 


Fat CL*.I: WOOERATE 3ROW. (nOD: Oa^p. >«0* 
PLAST.CTY HNCS. SCATTt??^ WOOERATE »CCr^ 
SROW MATERIAL SO^E CAR8CN MATERAiJ 


Cir CLA*: CRAIISi BLACK. MOST. MiO 
PLAS7.aTY FINES. TEILCnSH CRat maIERjal 
SCAnERED MODERATE PEDClSi »On yATEJOAc 
ANQ CAH30N 
•■AI.(1AT »^T>4 


mCOERaTE 3ROW. Oa 


PLASOQTY fines, scattered WOOERATE «DaSi 
BROW material ANO CARBOv 


LlAh_Q^AY V.ITH SAN^ ojVE BLACK. ifTL> OaaP» 
UEDIUU TO HlW PLASTiaTY FINESJ. vcry FNE TO FWE 


- MOTIUU PUSr.aTY FINESI vert fine to’FX 

CRAPiED SANO. (FIELD: VERY SOFT TO SOFT. SCAHERED 
PIECES Of WOOERATE REDOlSl BROW WATDaAO 


CUVE euAOC. (FltlD: MOST. 


SANDY LEAN GAY DARK YEI10M94 BROW. (P m n- 
MOIST. VERY FINE TO FINE CRARCD SANO, VERY 
LOOSE SANO) 


POORLY GRAQgP SANtV OMK CRAT. «ET. VERY FINE 


PQQRLV OTADED SANO WTN CT aY - DARK «AY. v-TT. 


VERY FINE TO COARSE SUBROUNOEO GRAJNED SA>« TO 

I/8-PL SZL 10 TO I5X MEDIUM PLASDOTT 

FINES 


FAT n AV VATN SAWQ - DARK CREENISi CRAY. wOlST. 
UEDRJM TO MICH plasticity FINES. APPROX. 3X SAnO. 
VERY S(yT TO SOFT. riACE OF ORCANK: WATERJAL 


£iLCUY IW TN SANO: OUVE CRAY TO 0A« 

GREENISH CRAY. MEDIUM PLASDOTY FXS. APPROX. 

10 TO 25X VERY FWE CRAiNED SANO. VERT SOFT TD SCR. 
SLChT AON OXIOe STAMNG 


a.aH. COMPUTED 3 JUN 87 


(SO 1 


(a) 


la I 38 I 52 M2 I» ni 


H-i-l-l- 

XiX 


p SANO IRTH CRAVfL - dark YQIOvtSl BROW DRY 
vtRY fine to coarse grained SAX). APPROX. 20X WEDtJM 
PLASTVDTY FXS. approx 10 to IPX ANGULAR TO 
gjeiWUNOED GRAVEL TD 1-#L SCE. LOOSE 


c^ i^ unr tr.AN CLAY^ DARK lElLOWtSH SROW. DAMP. 
iPPPOX 20X VERY FINE TO COARSE CRAJNED Sa/c ’cOAPSE 
sand S ANOXAR to SU8R0UN0ED. TRACE CF GRAVEL TO 
1/2-N. 32L SCAaE CARSON MATERIAL anO ROOTS 

yvOY MAN OAT : dark TEILOVRSH BROWN. (FIELD:*' 

OXWP. MOSTLY FINE CRAPCD SANO. CRAVa TO t/2-#L SZJL 
v€RY SOFT TO sen. CARSON MAlERlAi., PETROLEUM OOCR) 


Sandy IFAN CLAT YUM CRAVtli DARK YELLOWia BROWN 
(FIELD: 0A*tf». LOW UEDfUU PLASDOrr FINES). MOSTLY FK 
CRAVED SANO. CRAvEL to 1-IN. SOE. VERT SOn 
PETROLEUM OOOR 


PANQY LfAN OAT: DARK tELLO'MSH BROW. DAMP LOW 
PLASnOTY FNES. APPROX 2QX VERY FINE CRAf<€D 'sanO 
SOFT TO fWM. SOME MODERATE REDOISH BROW 
MATERLAl. SOME CARBON MATERIAL PETRCUUM 
OOOR 


KAN QAY: DARK TEILOWISM BROW. OA*^. UQXUU 

PLASnaTT FRCS. STIFF TO VERT STIFF. SOME 
moderate ft£D0l9l BROW MATERIAL S<Aa£ THW ROOTS 
SOME THIN ROOTS 


FAT GAT: BLACK, DAMP. HKX PLASTICITY FXES. 

APPROX 5X FINE TO COARSE CRARCO SANO. SOME THM 
ROOTS 


POORLY CRAPED SANO WTH QAY: CRED«» CRAY TO 
moderate redoish orange, damp, very FME CRAMQ}. 
APPROX S TO lOX MEDMI PLASTIOTT FVCSL TO 

FVm. TRAGZ OF CAR9(M MATERIAL 


SANOY LEAN OAT: CRATtSH ORANCL (FCUh 0AA«>. 
UEDIUU PLASnaiY FMESL VERY FINE TO FINE 
GRAJnED sano. (FIEU): mr loose SANO) 


FAT OAT^ UEDIUU WAY. MOST, UEDIUU TO l#CH 
PLASnOTT FINES. SCfT, MOOERATE REDOSI 
ORANGE MATERIAL 


IFLAN OAT MTH SANO: DARK TEILOWISH BROWN. (FIELD: MOSn. 
VERY FINE TO FINE CRARlED SANO. (FBJh VERT SOn TO SOFT) 


LEAN OAY WITH SANO: DARK TatOWtai BROWN. MOST. 

LOW PLAsnan fines, approx s to tox very fine 

CRAJPCD SAND. VERY SOn TO SOn 


L£AH QAT TflTti SWP: DARK TElLOiUSH BROWN. MOST. 
MEDIUU PLASROTY FINES. APPROX 10 TO T5X VERY FINE 
CRAVED SAW. FWM TO STWF. SOME CARBON MATERIAL 


a.OX COMPIXTED 4 JUN 87 


PLATE 10 

LOGS OF BORING EXPLORATIONS 


P-10 

LOGS OF EXPLORATIONS 

2F-87-t.5.7 AND 8 


OwwKjood: J. ScK)00roo« 
Drawn: K. WoW/S. UcVwy 
Oiwcked! 0. Ricketts 


S^^CiIAWCKTO OtSTKICT. 
^jRP5 OP DR3N£ERS 
JAN. 1991 
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11,. SAFETY3 PAYS 1^ ' 
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PLACE 3" OE TOPSOIL ON GABION BASKETS (TYP). 


GABION ABOVE 



—-FINISH GRADE 




GABION PLANTING ABOVE MAINTENANCE ROAD/RIVERWALK 

i/r- r-o- 

RIGHT BANK 

193+ 62 TO 197+ 84 



1 







1 

r“ 

b! 

^1 



. % 


GABION 
■GABION BELOW 


FLUSH SURFACES 
PLANTING AREA 

TREE 



GABION TREE POCKET ABOVE 
MAINTENANCE ROAD / RIVERWALK 

3/4-» r. 0- 


PLAN 


SECTION A 


TOP OF ARTICULATED 
CONCRETE MAT 



TOP OF ARTICULATED 
CONCRETE MAT BEYOND 


CONCRETE SILL 



CONCRETE SILL AT 

i/ 2 '-r-(r 

ELEVATION 


SECONDARY CHANNEL 



TYPICAL PLANTING IN CONCRETE TERRACE WITH LANDINGS 

30^ and concrete terraces with gabion mahress infill 

3/4-«r-cr 



SECTION A - A 

LEFT BANK 
120+1610 138 + 20 


PLATE 11 

TYPICAL DETAILS OF GABION PLANTING 



REV. 2/21/91 


P-11 



TYPICAL 

DETAILS 

no scale 

HARGREAVES ASSOCIATES 

AN WEST ACS 

H.r. KAf^/EY AND ASSOdATES 

SACRAMENTO DISTRICT 

CORPS OF ENGINEERS 

JAN. 1991 

UNLESS OTHERWISE NOTED 



PLATE 










































































































































































FUNCTIOM ANALYSIS - VE PAYS 




#4 • 12* 







SECTION 

[ ? 1 

SCALE: J/4' ■ 1’-^ 

VI-/ 


^ ur r ^ r ^ , r , 

«a. V4-i*-<r T ' y- .. T . r g -? 


NOTES 

i- RETE* TO S«ET S-7 FDR CQCRAl. CTRUCTURAi. NOTES 


ANCHORS - 

SPACED • a‘-{r(±) ac. 


ANCHORAGE SECTIONAL DETAIL 
FOR CCM INVERT ALONG RSH VCR E 
SCALE: J/4' - r-or 



PLATE 12 

FISH PASSAGE WEIRS 


P-12 


NOTE: TOTAL Na OF EARTH ANCHORS AROUNO EACH MER - 2M 

Kows ir-a. Ro« *r-iA rows "t-* 


SANTA CLARA COUNTY CALFORNA 

OUADAUUPt: RIVER PROJECT 
CONTRACT I 0-«®3 TO HEDGING STREET) 

nSH PASSAGE WEIRS 


~ B». I«j e« J B L ~ IO» i N ew 


mm AS 9H(7NN \wmmt 9029 

Vi 

5-S 

UIm 

GR-04-005 

14 


SAFETY3PAYS @1 
















































































































































































































































































PLANT LEGEND 


Y 

TaiLi 

AaBOe/IATICN 

aOTAAACaL NAAC / CXMiCN NAKC • 

SIZE 

OUANTTTT* 

ACC 

ACER FCCUNOO SSP. CAUFDRNKXIU / BOK ELDER 

TREE POT 

70 

AJJ4 f»0 

ALNUS RHOWaraUA / CALIFORNIA WHTE ALDER 

TREE POT 

00 

FRA CAT 

FRAXINUS LATIFOUA / OREGON A3H 

TREE POT 

33 

JUG HM 

JUGLANS HINOSa / BLACX WALNUT 

TREE POT 

40 

PLA RAC 

PIATANUS RACaJOSA / CALIFORNIA SYCAMORE 

TREE POT 

40 

POP FRE 

POPULUS FREMONH / FRQIONT COTTONWOOD 

TREE POT 

200 

POP TW 

POPULUS TWCHOCARPA / BLACK COTTDNWOOO 

TREE POT 

70 

SAL LAE 

SALa LAEMCATA / RED WftijOW 

O-POT 

70 

SAL IAS 

SAUX LASIANORA / YELLOW WRLOW 

D-POT 

70 

SA^ APR 

SAUX LASKXJEPI3 / ARROYO WILLOW 

o-por 

33 



TOTAL 

S9Q 

SKajas 

aCTTAAACAL NAME / CXMMCN NAAC • 


OUANTTTT* 

AflB*;viAT)ON 


gac 


ART DCU 

ARTEMISIA DOOGLASIANA / MUCWORT 

D-POT 

1 23 

8AC PL 

BACCHAHtS PS- SSP. CONSANOJINEA / COYOTE BRUSH 

D-POT 

43 

3AC OOU 

BACCHARtS OOUOASSi / FALSE WSLDW 

D-POT 

23 

OX UC 

OJEMAYa UaUSTiaFOUA / CLEMATIS 

O-POT 

43 

SAL COO 

SAUX COOOINai / BUCK WSIDW 

D-POT 

90 

SAL HM 

SAUX l-IM»ANA / SANOeAR WSXOW 

D-POT 

90 

SAM CER 

SAMaUOJS CERULEA / BLUe ELDERBERRY 

D-POT 

20 

P03 CAL 

ROSA CALIFORNKA / CAUF. WUJ ROSE 

D-POT 

90 

RU8 vrr 

RU0U3 VrTFDUUS / WSJ3 BLACKBERRY 

O-POT 

30 


TOTAL 

4«0 

1. 

CRAAO TOTAL 

1150 J 



PLATE 13 

PRELIMINARY MITIGATION PLANTING PLAN 

P-13 


ESnUATH) AC3REAC& 4.8 AC 
MITIGATION PtANTTNCS: 1150 F1.TS 
PLANTING DENSITY: 250 PLTS/AC 


GRAPHIC SCALE 


*: NUMBERS AND SPEHES AS PEH APPENDIX 0, GENERAL OESGN UEMORANOUVt 
OJAOAUIPE RIVER. CA^ DECEilBER 1B91 

NOTE: UITIGATKIN PLANTINGS SHALL BE IRRIGATED n?OM A CITY OF SAN JOSE WATER 
SOURCE FOR A 3 TEAR MAINTENANCE PERIOO. 


NOTB 


PLANTING SYMBOLS ARE SHOWN AS GR.APHC 
REPRESENTATIONS ONLY. 


M. FIUTSIBO 


SANTA CLARA COUNTY CALIFORNIA 

GUADALUPE RIVER PROJECT 
MITIGATION PHASE I 
(1-880 TO HEDOING STREET) 

PRELIMNART PLANTING PLAN 


( INPEET) 

ammm 


n 1*- I ma. 9023 

r- 40 rr. 



L-1 

GR-04-005 


.MU iB-aU 



SAFETY3PAYS 


3/B/92 























































































































i-UW^aiUN ANALYS 8 S " VE PAYS 



-LIMIT OF WORK 


UMIT OF WORK 



PLAN 

SCALE; I ’- 50* 



PLATE 14 


PHASE 2 MITIGATION AREA 


P-14 


GRAPHIC SCA1.E 

O SO KX) 200 


n_r 








/\ 






MC 

(Darmt 

wr 

9f 


ocpartvent Of we a«4Y 

fcxiKMDiTO oMnaoT, oon or omma* 
WMAMOm, CAUtaMA 


ONF^D 
r-SO f*T. 


M. FUJITSUaO 


SANTA OjWA county 


CAUPORNIA 


GUADALUPE RtVEJT PROJECT 
MmCATION phase 2 
(HEDDING ST. TO COIjEMAN AVE) 

MITIGATION PLAN 

STA. 79-t-OO TO STA. 90+00 


SD<£ 1" — 50* I ro. 9230 


SAFETY3PAYS 






















































































■ ivyg>gl ~ Vt2 KM Y ^ 


i 



PLAN 

SCALE: 1"- 50‘ 


^i^FETYJPAYS 



GgAi^lC SCALE 


O SO KX> 200 



ON P^ET) 

r - 50 r r. 


4 


P-15 













fiwaoi 

sue 

CS3FTQI 

•r 

•f 


ocpaktvent or txe army 
MMOfTo Mimor, oov^ or immim 
wjnrj<0(T^. cviiToioiA 

saao 

M. FUJn^BO 

SANTA CLARA COUNTY CAUFORNIA 

GUADALUPE RIVER PROJECT 

UlTICAnON PHASE 2 
(HEDGING ST, TO COLEUaN AVE.) 

MfTIGATlOJ R-AN 

STA, 904-00 TO STA. 1CK4-00 

R. LEE 

0€3T1 

S. JONES 

ua^nsk (yrt 

trmcx 

mNf; 1’ — 50' 1 Mw 9230 

Mn 

L-4 

ru 




3/oa/«3 































































































FUNCTION! ANALYSIS - VE PAYS 



PLATE 16 


IPLAMT LEGEND 

TSBBB 


TOBsn>Mm> 

/WevtATION 

BOT^hMCUO. MAMS / OOkiMQN MAMS •< 

aze 

cuAMTrrr> 

ACE HEG 

ALN RHO 

FRA LAT 

JUG HN 

PIA RAC 

POP FRE 

POP TRI 

SAL lAE 

SAL IAS 

SAL ARR 

ACER FOGUNDO SSP. CaUFCRMCUU / BOX ELDER 

ALNUS RHOtflIFtXIA / CAUFORNIA VMTE ALDER 
FRAXMUS LATTOLIA / OR0GCN ASH 

JUOANS HMJSn / BLACK WALNUT 

PLATANUS RACEUOSA / CALFORNU SYCAMORE 

POPUUUS FREMONTII / FREMONT COTTONWOOD 

P0PULU5 TRCHOCARPA / BLACK COTTQNWOOa 

SAUX lAEVtCATA / RED WILLOW 

SAUX lASUNORA / YSXOW WLLOW 

SAUX lASlOlEPIS / ARROYO WILOW 

TREE POT 
TREE POT 
D-POT 
TREE POT 
TFfEE POT 
TT?EE POT 
TREE POT 
D-POT 
D-POT 
D-POT 
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OUANTTTr • 

AaSEBMAHON 


ace 


ART OOU 

BAG PTL 

BAG OOU 

CLE DC 

SAL 000 

SAL HM 

SAM CER 

ROS CAL 

RUB VIT 

ARTEMI3A OOUCUSMNA / UUGWORT 

BACCHARIS PL SS». CONSANOURJEA / COYOTE BRUSH 

BACCHARIS douglassii / false WULOW 

OJEMARS UOUSTTCTOUA / CLEMATIS 

SAUX COQOMai / BLACK WIU.OW 

SAUX HMOSUNA / SANDBAR VMLLOW 

SAMBUCUS CERUIEA / BLUE ELOeSBERHY 

ROSA CAUFORMCA / CAUF. WLD ROSE 

RIBUS VIRPOUUS / WID BLACKBERRY 

O-POT 

O-POT 

D-POT 

D-POT 

D-POT 

D-POT 

D-POT 

o-por 

D-POT 



TOTAL 
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ESTTUATED ACSEACE • 
UITIGATTON PLANTINGS: 
INITIAL PLANTING DENSITY; 


GgAPMIC SCALE 

O 50 KX3 200 


NOTE: transplanted/CON TAJICR TREEiS 
IMLL BE LOCATED ALONG UDW FLOW 
channel all plant TRUNKS SHALL BE 
+* MIN. FROM SERVICE ROAD EDGE 


NOTE; P.C. - contractor SUPPUH) POLE CUTTINCS 
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